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ANNUAL MEETING 


The Meetings and Papers Commit- 
tee have made tentative plans for the 
coming Annual Meeting of the Amer- 
ican Welding Society which will be 
held on April 27, 28 and 29, in the 
headquarters of the Society, 29 West 
Chirty-ninth Street. In order to meet 
the demands of the membership for 


more time to be given to papers it 
has been decided to distribute the 
matters usually coming before the 


business meeting among several other 
sessions. This has permitted the hold- 
ing of two technical sessions, instead 
of one. The technical papers will in- 
clude brief reviews by prominent ex- 
perts on researches in the welding 
field made during the last three years 
and a symposium on welded products. 
Six or eight authors will give com- 
plete details including cost figures 
concerning some specific application 
of welding in production work. A 
Dinner Dance has been scheduled for 
the evening of April 28, at which time 
some novel features will be intro- 
duced. Every effort is being made to 
nsure that this Annual Meeting will 
be an outstanding success. 


STRUCTURAL STEEL 

Several months ago a representa- 
tive committee was organized by the 
American Bureau of Welding to carry 
out a series of investigations which 
would yield fundamental data needed 
by designers and engineers who con- 
templated the use of welding in this 
field. Mr. J. H. Edwards, Chief En- 
gineer of the American Bridge Com- 
pany, was selected as Chairman. On 
the committee are, welding experts, 
prominent structural steel engineers, 


representatives of fabricating com- 
panies, testing experts and other 
scientists, 

A small subcommittee was ap- 


pointed to review literature and exist- 
ing information in order to give the 
industry and the committee a critical 
digest of such information as was 
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now available. Another subcommit- 
tee laid out specifications for a serie 
of test specimens that would yield the 
necessary design data, and a third 
subcommittee prepared specifications 
for welding procedure in 
these specimens. 

It is planned to ho'd a meeting 


making u 


the committee on February 21st 

Philadelphia in order to review the 
progress made by these various sub- 
committees. Great enthusiasm has 


been displayed by all those interested 
Through the courtesy of the Ameri 
can Institute of Steel Construction, a 
questionnaire was sent to their mem 
ber companies and nearly 70 fabricat- 
ing companies have indicated a will 
ingness to cooperate by making up 
test specimens. Through contacts 
established by the Chairman, 
needed for the investigation has beer 
promised by steel companies The 
American Institute of tru 


ste 


Steel ( ns 


tion has also indicated a willingness 
to contribute half of the thirty thou- 
sand dollars in cash needed by the 


committee according to its estimate 
The welding industry is expected t 
contribute the remaining portion « 
the cash funds. 

The possibilities of welding in this 


i 


field are enormous. As soon as the 
fundamental data is secured engi 
neers and the designing room staff 


will be enabled to specify the use of 
welding in the fabrication of struc- 
tural steel. Of course, these applica- 
tions at first will be confined to mino1 
parts or places where the economies 
of the process are apparent. Later 
on, as experience is gained and con- 
fidence in methods established, the 
use of the several welding 
will be gradually extended. 


processes 


BOUND VOLUME OF JOURNAL 


The Bound Volume of the 1926 
Journal is now ready for distribution 
Each year a limited number of copies 
of the Journal are bound up in attrac- 
tive book form together with an index 
These are sold to members at $5.00 
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per volume and to 
$10.00 per volume. 

A permanent record is thus made 
of the Society’s activities and the 
most important papers presented be- 
fore the various Sections and the 
meetings of the Society, as well as 
reports of the research department 


non-members at 


(American Bureau of Welding.) 
IT IS THE DAWN 
By W. L. FRANKLIN 


(Communication to the 


Editor) 


Selling the idea of welding is not 
quite so hard today as it probably 
was ten years ago. I wonder why? 
The interest with which the world at 


large is viewing welding is much 
more intense than it was ten years 
ago. There is more money being 
saved by welding in this country 


each year than the total amount in- 
vested in the welding apparatus with 
which this work is being done. It is 
but the dawn of a new era in the his- 
tory of industrial development. 

Can you allow your imagination to 


wander for a moment over some of 
the possibilities for welding and 
imagine what may happen in the 


future? 

It is the eventide in the busy city 
and Mr. Cliff-Dweller has paused a 
moment on the street with his neigh- 
bor to view the building of a large 
apartment house across the street. 
The steel framework has risen rap- 
idly and quietly. The members rise 
into the air silently, are swung into 


place and are fastened together by 
men with a peculiar bluish white 
flame which crackles like burning 


pine and throws off a shower of tiny 
sparks. There is no confusion, no 
noise, and. no disturbance to the sur- 
rounding community. There is mys- 
tery here, and Mr. Cliff-Dweller is 
much interested. Here and there 
among the girders and_ uprights 
there is a sparkling flame with bluish 
white flare like a number of lightning 
bugs. The operators appear like 
dwellers from another world, gro- 
tesque and ungainly, but nimble 
and exceedingly active. Welding 
is being used for this construction. 
This silent motion is positively un- 
canny, but Mr. Cliff-Dweller is 
thankful that he can have a quiet 
night’s rest and he enters the house 
unmindful of the years of labor and 
experiment which have made this 
possible. 

In the shipyard, we pause for a 
moment astounded by the quiet activ- 
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ity around the several ships upon the 
ways. The exterior of the ship is 
smooth. The plates seem laid one 
upon the other and held together by 
some mysterious force. From the 
upper deck we look down into the 
hold and see a peculiar bluish white 
flash at times. There is a faint odor 
of ozone and slight crackling sound 
coming from the hatch. The hull 
plates are being welded to the ribs 
and the bulkheads are being welded 
to the framework of the ship. In 
fact, the entire ship is one complete 
piece of steel and capable of floating 
safely upon the sea. 

In the factory and in other lines 
of human endeavor we find that 
little powerful bluish white flame be- 
ing used wherever there are metals 
to be joined. It is no more a novelty 
or a freak but rather a necessity and 
a valuable assistant to the designer 
and builder. How times have changed! 

At the present time, there are 
those who are afraid of welding be- 
cause they know not what it is. They 
fear it for its mystery, its weird ac- 
complishments and _ characteristics. 
And yet welding is a product of na- 
ture, a conversion of a natural phe- 
nomenon to practical use. We are 
now in the infancy of welding and 
are just beginning to see its possibil- 
ities. It is the dawn. 


WELDING TO AVOID EMBRITTLE- 
MENT 
(Reprinted f the 
Powe } 


om Dee »® 1926 ix 


When Alexander the Great found he 
could not untie the famous Gordian 
knot, he cut it with his sword. This 
old story and the proverb, “There is 
more than one way to cook a goose,” 
might well be inscribed on the walls 
of every engineer’s office. The good 
engineer is always a man who can 
find another way when the customary 
routes are closed. 

These thoughts were inspired by a 
recent remark of Professor Christie. 
He was presenting his report as chair 
man of the subcommittee on embrit 
tlement of boiler metal at the annua 
meeting of the joint research commit- 
tee on boiler feed-water studies. As 
pointed out by Professor Christie, 
practically nothing is yet known as 
to the mechanism of the so-called 
“caustic” embrittlement. It is defi- 
nitely known that embrittlement oc- 
curs and that in boiler practice it is 
found only in the riveted joints of 
drums. This being the case, said Pro 
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fessor Christie, why not consider the 
possibility of cutting this Gordian 
knot by the use of drums fabricated 
without rivets, thus avoiding all 
trouble of this sort until further re- 
search makes other remedies avail- 
able? In particular he suggested that 
it might be feasible to fabricate 
drums by welding, annealing the 
whole drum after the welding oper- 
ration to release strains set up either 
by welding or the preliminary curv- 
ing of the plate. While he did not 
specify the kind of welding, he ap- 
parently had in mind both forge and 
autogeneous welding. 

In this connection it is worth noting 
that forge-welded boiler drums are 
now being made in Germany. Some 
of these, it is said, are hydrostatically 
tested to three or four times the 


“SECTION 


New York 

The February meeting of the Sec- 
tion was held in the Engineering 
Societies Building on the Ist. Com- 
mander Elisberg presented a lecture 
on “Under Water Cutting,” which 
was copiously illustrated by lantern 
slides. Among those discussing the 
address was Mr. T. F. Hagghind, 
Manager, Under-Water Metal Cut- 
ting Corp. This was practically the 
first presentation before the Society 
of reiiable information on this sub- 
ject. 

The next meeting of the New York 
Section will be held on March 15. 
The meeting will te devoted to a sym- 
posium of papers on Resistance Weld- 
ing. Every effort is being made to 
make this meeting an outstanding 
success. 

Philadelphia 

The February meeting will be held 
on the 21st and will be devoted to 
a series of papers on “Welding and 
Riveting in the Fabrication of Steel 
Structures.” A meeting of the Struc- 
tural Steel Welding Committee is 
scheduled in Philadelphia on the 
afternoon of this day and the plans 
of the Section are to make this one 
of the greatest meetings of the year. 
Detroit 


“Are Welding of Structural Steel, 
formed the main topie of discussion 
at the February meeting of the De- 
troit Section. Mr. A. M. Candy of 
the Westinghouse Electric and Manu- 
facturing Company, presented a re- 
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working pressure. Such test, while 
stressing the metal beyond the elastic 
limit in some cases, proves the sound- 
ness of the weld. This point having 
been settled, the entire drum is an- 
nealed to relieve the strains set up by 
the test pressure. While Professor 
Christie himself made no mention of 
test pressures, this matter should be 
considered carefully in connection 
with welding and annealing. 

It should be clearly understood that 
Power is not recommending the weld- 
ing of boiler drums. The A.S.M.E. 
Boiler Code Committee, the recognized 
authority on boiler construction, has 
not yet seen fit to authorize their use. 
This position is justified until the 
safety of such drums, as made com- 
mercially, is established beyond ques- 
tion. 


ACTIVITIES 


view of the large and comprehensive 
series of tests made by his company 
to demonstrate the adequacy of weld- 
ing in the fabrication of steel struc- 
tures. Experience gained in the erec- 
tion of the five-story all welded build- 
ing at Sharon, Pa., was also reviewed. 
Nearly 200 people were in attendance 

The Detroit Section has devoted 
considerable effort in demonstrating 
the suitability of welding in this field. 
Several papers by prominent speak- 
ers have been presented on this sub- 
ject. In addition, the Section has 
appointed a research subcommittee 
that has made a series of tests to 
convince local building inspectors, 
that welding may be used properly 
and with safety in this work. 
Chicago 

Mr. J. C. Lincoln of the Lincoln 
Electric Company, addressed the Sec- 
tion on Friday, Feb. 4, on the 
general theories governing the action 
of the metal arc in welding and illus- 
trated his talk with sketches on the 
blackboard. A motion picture was 
also shown of “Arc Welding Applied 
to the Fabrication of Structural 
Steel.” 
San Francisco 

The January meeting of this Sec- 
tion was held on Jan. 21 in the 
Engineers’ Club. The paper of the 
evening was “Welding of High Car- 
bon & Alloy Steels with the Acetylene 
Torch.” This paper was prepared 
and presented by the Air Reduction 
Sales Company of Emeryville, 
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Cal. In addition, a description of High Pressure Steel Gas Mains.” 
the Martin County Pipe Line was’ This picture showed the various steps 
given by the Brown Bros. Welding on a typical pipe line jo», including 
Company, as well as a description of trenching, lining up, tacking, oxweld- 


other recent interesting welding jobs. ing of joints, soil-proofing, testing, 
Both of these talks were illustrated et 
by lantern slides. Western New York 

The February meeting of the San Mr. A. V. Harris, Dist. Sales Man- 
Francisco Section was held on Feb ager of the Haynes Stellite Company, 
Fi. Mr. W. F. Barron of the presented a paper at the Feb. 15 
Linde Air Products Company pre meeting of the Section, entitled 
sented a review of Oxy-Acetylen “Surfacing of Steel and Cast Iron 
Welding of Steel Pipe Lines. A mo- with the Alloy called Stellite.” Dem- 
tion picture film was shown, entitled onstrations and Applications of this 
“Procedure Contro! for Laying of preduct were a!so made 


EMPLOYMENT SERVICE BULLETIN 


Opportunities.—The Society is glad to learn of desirable opportunities fron 
responsible sources, announcements of which will be published without charge 


in the BULLETIN. 


Services Available-—Under this heading brief announcements (not more 
than seventy-five words in length) will be published without charge to mem 
bers. Announcements will not be repeated except upon request received after 
an interval of three months; during this period, names and records will re- 
inain in the office reference files. 


Note.—Copy for publication in the BULLETIN should reach the Society’s 
Office not later than the thirtieth of the month if publication in the following 
issue is desired ALL REPLIES should be addressed to the number indicated 


; 


1 each CaS¢E and mailed ro Society headquarters. 


SERVICES AVAILABLE 


\-51. All around Oxy-Acetylene and Electric Welder desires position. Have 
had 10 years’ experiente as oxy-acetylene welder and three years’ experience 
as electric welder. Have worked for National Sugar Refining Company and 
kletcher’s Ship Yard. 


\-52. Oxy-Acetylene and Electric Welder desires position. Have worked 
on high pressure water boilers, stills, pipe lines for over five years. Capable of 
handling all sorts of repair work. 


A-53. Electric Welder desires position. Have had eight years’ experience 
in general repair and production work, including two years of own business 
Can submit references. 


A-54, Oxy-Acetylene and Electric Welder desires position. Have had six 
years’ experience as oxy-acetylene welder on pipe work, boiler work and repair 
work. Fully experienced to qualify for a position in any branch of oxy 
ucetylene welding. Also one year electric welding on boiler work. 


A-55. Welder desires position. Have worked for the following firms: Erie 
Railroad, New York, New Haven & Hartford Railroad, Electric Welding 
Company of America, Pioneer Iron Works, Gulf Refining Company, Leonard 
Construction Company. Have been in the employ of the Electric Welding 
Company of America since 1919. 


A-56. Experienced welder desires position. Have had eight years’ expe- 
rience as an Oxy-Acetylene Welder of steel, cast iron, and brazing. Have 
worked for the Hoist & Body Company, Columbia Machine Company, Link 
Belt Company, Baker Iron Works and Southern Pacific Company. With each 
of the three latter companies I have worked from two to three years. 
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Pipe Line Welding from the Oxy- \cetylene 
Viewpoint® 
LE Roy EDWARDS* 


During the last few years there has been a growing demand for 
a perfectly satisfactory method of joining sections of pipe together 
and a great deal of attention by engineers has been given to the 
solution of this problem. 

Among the advantages resulting from oxy-acetylene welding as 
applied to pipe line construction are: 

Permanence of joint. A welded joint is of the same metal as 
the pipe and will last as long as the pipe itself without additional! 
maintenance. Strength of welded joints closely approximates the 
strength of the material in the pipe, and the strength when prop- 
erly made is much greater than that of screw fittings and some 
other types of construction. 

The whole line to all intents and purposes becomes practically 
one length of pipe. at. 

Welded lines facilitate the transfer of liquids and gases because 
of the higher pressures which can be safely carried with less fric- 
tion losses than screwed or bell and spigot joints. This method 
of construction is very economical, comparing favorably with the 
cost of screwed joints and with a greater freedom from leaks. In 
case of leaks the welds can be repaired in place without taking the 
line apart which is almost impossible with screw joints. 

The portability of equipment is greatly in its favor as lines can 
be constructed in any kind of country through which the material 
can be transported. This process also has the advantage due to 
less weight of material used in its construction than in cast iron 
pipe lines, and because of its great tensile strength it is largely 
able to resist the expansion and contraction stresses due to changes 
in temperature. 

Welded steel pipe lines are being used to replace many cast iron 
bell and spigot lines, where in many cases it would be necessary to 
put in piling or other forms of foundations for support, due to 
the weight of the pipe or conditions of the ground where it is 
laid, or on account of vibration and shock peculiar to the locality. 
3ecause of the long lengths of steel pipe available for welded lines 
combined with the high tensile strength of the joint, it is gener- 
ally unnecessary to put in foundations, except for elevated sec- 
tions, as the line after it is welded is sufficiently strong and flexible 
to stand shock and vibration without injury. 

The oxy-acetylene welded joint with complete penetration and 
with a suitable reinforcement will have strength equal to that of 


the parent metal in the pipe. There is also an advantage in hav- 


*Paper read before New York Section, American Welding Society, December 21, 1926 
tIndustrial Engineering Department, Air Reduction Sales Company, New York, 
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ing a continuous line without obstructions at each joint to cause 
friction and allow pockets where sediment may collect as is the 
case where screw couplings are used. 

An oxy-acetylene welded line is sufficiently flexible to follow the 











Fig. 1 Welding an offset bend of 16-inch pipe sectior ut from stock pipe 
contours of the surface of the ground and bends easily to a long 
‘adius without being obliged to make any special provisions. 
Welded pipe can be bent to quite short radii when necessary with- 
out injury to welds, and bent pipes that are difficult to assemble 
with unions and flanges may be joined by welding without any 
trouble, thereby saving the cost of expensive fittings. 

The use of special fittings is very costly and usually avoided 
when possible. In case these fittings are made of cast iron or 
cast steel it is necessary to have patterns or sweeps made before 
they can be cast, and weeks may elapse before satisfactory castings 
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are received from the foundry. After that it may take some time 
for them to be machined for use. The oxy-acetylene welding 
torch in conjunction with the cutting torch and a few templets are 
all the tools necessary for the making of almost any type of fit- 
tings. This work is generally done as the line progresses and 
the exact pattern of fitting is determined. The fittings made in 
this way are quickly produced, are much lighter, and, therefore, 
more easily handled than a cast fitting or a combination of cast 
fittings. 

One of the larger gas companies supplying an extensive terri- 
tory that has been welding pipe for several years, has worked 
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Fig. 2. Cast iron templets for marking off standard pipe used in making up bends 
2 and other fittings 


out a very satisfactory plan to meet its ordinary requirements 
of standard fittings. Various kinds of standard fittings have been 
| designed to be welded from steel pipe. Standard dimensions have 
i been adopted for each fitting. The fittings consist of elbows, tees, 


: offsets, reducers, crosses, manifolds, saddles, Swage nipples, Dres- 
- ser caps and such other fittings which have become standard in 
‘ their service work. In order to facilitate the making of these fit- 
: tings they have constructed cast iron templets, as shown in the 
oO 


iHustration. These templets are attached to the pipe by “C"’ 
clamps and the piece to be cut is either marked off with a soap- 
stone pencil and the clamp removed for cutting, or by using the 
side of the clamp as a guide for the torch in making the cut. The 
clamps are split on the inside and outside center lines, and before 
4 the clamp is removed after marking or cutting these center lines 
are transferred to the section to facilitate assembling the joint. 
These fittings are made up during slack periods or days when the 
weather does not permit of working outside, thereby keeping a 
contented welding crew available for all emergencies. This sys- 
tem has a great many points in its favor, the most important of 
which is that fittings of a standard size can be ordered from stock, 
as shown on this company’s blue print, thereby saving valuable 
productive time when the pipe line is being laid as the time it takes 
to lay out and weld up a fitting under field conditions may be sufli- 
cient to weld several lengths of pipe. What the concern laying 
3 the pipe is most interested in is the completion of the pipe line in 

the shortest possible time. Therefore, any work which can be 
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performed in another place at a more convenient time is of great 
assistance toward the completion of the pipe line on schedule. 

When these fittings are made in the shop the accumulation of 
short ends of pipe can be utilized for this work, thereby turning 
into production material which might otherwise be thrown into the 
junk pile. 
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Fig Cutting a large diameter pipe weld test strips with t Radiagrap 


There are seasons of the year in the greater part of this coun- 
try when it is impossible to carry on outside construction, and 
most companies are obliged to lay off the welders they have spent 
many days or weeks to train in their methods of operation. This 
idea of making up stock fittings has given steady employment to 
these welders the year around and is a means of keeping down the 
labor turnover and reduces the cost and need for training new 
men when the season opens. There is another point of interest 
to employers and that is that seasonable work demands high wages 
while steady employment enables employers to have and hold 
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1927} GAS WELDING PIPE LINES 11 
those men at a fair wage whom they have trained to appreciate 
the responsibility of their labors. 

Saving of time by laying lines by the oxy-acetylene welding 
process has been found to be greatly in its favor 

In lines joined by screw joints only one section is joined at a 
time, while in a welded line as many lengths can be joined as 
tt.ere are welders available which may involve several hundred feet 
of pipe. 

An instance of this is a case where 50 miles of 10-in. pipe line 
was welded and laid through a series of towns in 45 days. In 
this case the pipe was welded faster than three trenching machines 
were able to dig, the machines working 24 hours per day. 

tecords like this require a trained organization and competent 
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Fig. 4 Tensile strength of test pie« 


welders interested in producing the largest number of welds per 
day. 

There are many other reasons than those described why the oxy- 
acety'ene welding of pipe lines is very desirable. 

While the process is not at all new to pipe welding, it having 
teen staried over fifteen years ago, the service rendered by the 
early oxy-acetylene welded lines have proven the practicability of 
this method, and it is this very enviable record which is the reason 
for the tremendous present-day activity along these lines. Oxy- 
acetylene pipe line welding has proven practical and -economica! 
end at the-same-time permits speedy construction under all eon- 
ditions. 

Preparation 

In considering the installation of a pipe line it is very necessary 

that attention be paid to organizing a personnel to handle the field 











12 JOURNAL OF THE A. W. S. [February 


operations so that a careful check can be made as the work pro- 
gresses and thus insure good workmanship and speedy construc- 
tion at all times. In making welded joints certain dependence 
must be placed on each individual welder, and for this reason the 
welders should be carefully trained and made thoroughly familiar 
with pipe line welding. 

Special attention should be given the selection of welders. Each 
man should have impressed upon him the seriousness of his 
operations. It is considered advisable, after a man has proved 




















Fig. 5 Device for holding pipes in line while tacking 


his ability as a welder and before he is allowed to weld on a pipe 
line carrying high pressure, that he should be required to more 
fully demonstrate his ability on one or more test pieces, made by 
taking short pieces of pipe, and, after tacking and supporting 
them about 18 in. above the ground, make a complete weld with- 
out turning the pipe. After this weld has been made it should 
be cut into strips about 2 in. wide and each strip should be tested 
by placing it in a vise with the edge of the weld even with the 
top of the jaw of the vise and with the outside of the weld toward 
the operator. By using a clamp on the upper part of the test 
piece it should be bent so that the bending strain is localized on the 
inside of the weld, which ordinarily is the weakest part of the joint. 
A good oxy-acetylene weld will withstand this test when bent 180 
deg. 

This method of testing is suitable for field tests, but does not 
compare with the tensile tests, which will be described later, as 
a means of determining the value of the welders and their work. 

Particular attention should be given to determine if the under- 
or over-head welds are as good as those on top. If the work of 
the welder is satisfactory on one or more tests of this kind, it can 
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be considered safe to allow him to weld on the pipe line. If his 
work is not, but shows promise or ability, he should be put through 
a course of training until he is able to make satisfactory welds. 
If this procedure is followed the men will understand that perfect 
work is expected of them and will continually strive to maintain 
quality. 

It is customary for concerns or contractors who are doing the 























Fig. 6 Another device for holding pipes in line while tacking 


highest class of work to have in their employ one or more leading 
welders who are capable of instructing apprentices, or deciding 
on the qualifications of new employees, this instruction carried on 
until the operator is able to comply with the above mentioned test 
and make welds of standard quality. 

A method of testing welded joints, which has had the approval 
of engineers and contractors interested in doing the highest grade 
of welding, is to take a full section out of the line, about 18 in. 
long, with the weld in the center. This section is then cut into 
longitudinal strips, about 2 in. wide, by the use of a radiagraph, 
which is a motor-driven machine carrying an oxy-acetylene cut- 
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ting torch, each strip being numbered consecutively around the cir- 
cumference of the entire section. The strips are then put in a 
testing machine and pulled to determine the tensile strength of 
the weld. A sample of the pipe is also procured, cut and tested 
in the same way for comparison. The results of a specimen test 
of this kind will give a definite idea of the strength of the welds 


. 




















which are being made and further give a figure for the average 
strength of the entire pipe joint. 

A standardization of all torches, regulators and equipment used 
on the line is very desirable because it facilitates maintenance and 
insures uniformity in procedure, because all welders can operate 
under exactly the same conditions. In other words, by standardi- 
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zation of equipment, tip sizes, pressures, speed of operation and 
methods of welding, the kind of joint produced can be absolutely 
controlled and the result is evidenced in more economical and mor: 
satisfactory welding. 














Fig. 8 Lowering pipe line into trench with slings, chain blocks and othe: 

















v| Fig. 9 Iiiustrating use of lever and rope sling for easing ply 


A high grade of welding rod should be used because the strength 
and uniformity of the weld depends to a very considerable extent 
on the material which goes into it. 

Material 

In some parts of the country the condition of the soil is such as 

to cause rapid corrosion of steel pipe. 
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Soil conditions, where the line is to be laid, should be the deter- 
mining factor as to the desirability of employing soil proofing. 
The usual method of applying soil proofing is to dip or paint the 
pipe with a bitumastic coating, and if soil conditions are unusually 
severe the pipe should be wrapped with burlap, or one of the va- 
rious grades of roofing paper which offers the best protection for 
that particular soil condition. When wrapping is resorted to, it 
is usually done when the bitumastic coating is hot. 








Fig. 10. Spanish windlass for easing heavy pipe line into trench 


After the welds have been made and tested, the exposed portions 
are then wrapped or coated to produce uniform conditions. 

The ends of the pipe should be chamfered to an angle of about 
45 deg. to within 1/16 in. of the inside edge of the pipe. 

The nearer the beveling toward the inside edge the easier it is 
to get complete penetration, and we all know that pipe in perfect 
alignment, welded all the way through, is much stronger than that 
welded with partial penetration. 


Aligning of Pipe 


Next in importance to the welding operation is the care and at- 
tention required in the aligning of the joints in order that perfect 
welds can be produced economically. 
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There are various methods of aligning pipe and the method 
selected depends a great deal upon the conditions where the pipe 
is to be welded and laid. 

Many concerns favor supporting pipe on timbers, blocking up 
so edges are in proper position and so that it can be rolled while 
making the weld. This method is very satisfactory. Others pre- 
fer cutting a “Vee” in blocks so the pipe can be revolved without 
being thrown out of line. In other cases a pedestal block with two 
rollers is used. This, of course, reduces a great deal of friction in 
the turning of the pipe. All of the above methods are found to 











Fig. 11 Driving pipe bit under highway to tunnel for pipe line 
be very satisfactory and are commonly used on piping 10 in. and 
smaller. 

There are devices which have been developed which are of con- 
siderable assistance in holding the pipe in line during the tacking 
operation. 

One device consists of a lower member cut from steel plate and 
bent to the radius of the pipe which extends beyond the end of the 
pipe to which it is attached. This extension forms a support for 
the adjacent pipe. while the exposed portions of the joint are 
welded. This bottom member is quickly adjusted to the pipe by 
a series of links to which it is attached on one end with a cam on 
the other end, which engages with a curved lip on the bottom 
member, forming a linkage which provides rapid adjustment. 

The handle attached to the cam affords sufficient leverage to 
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draw the links firmly together and raise a heavy pipe into proper 
alignment. 

Another device frequently used is made from a pair of pipe 
clamps, to each half of which bars have been welded. These bars 
extend a few inches beyond the side of the clamp, and near the 
end of each bar on the upper half of the clamp holes have been 
drilled and tapped for set screws which are used to attach the 








Fig. 12 Pipe line threaded 


through pipe driven underneath roadway 


clamp firmly in position with the bottom section in close contact 
with the pipe. The adjoining length of pipe is, therefore, quickly 
and accurately positioned for welding. 

It is obvious that any scheme for quickly positioning the joints 
so that the edges are in proper position will facilitate the welding 
operation and assist in producing more satisfactory welds. 

Methods of Laying Pipe 

Where it is possible to have fairly straight runs, it is advisable 
to make all possible welds on the surface, either alongside the 
trench or over the trench, with the pipe supported on timbers. 
The pipe can then be lowered into the ditch, where it can be tied 
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on to the main line by excavating a bell hole and making a tie-in 
weld. 

On small pipe lines a tie-in weld may be made on the ground 
alongside of the trench, or while the pipe is supported on timbers 
over the trench, and on account of the flexibility of the pipe and 
the strength of the gas welded joints the pipe can be lowered into 
the trench progressively. 

As this type of weld is made more slowly than a weld made by 
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i Fig. 13 Marking pipe line welds to fix responsibilit velder 


rolling the pipe, it is advisable to have the sections welded in the 

longest possible lengths because this is a one-man job, whereas 
. when the pipe is being rotated several men can weld simultane- 
» ously on the same section which may consist of many lengths. 


t Lowering Pipe in Ditch 

y There are several methods used in lowering pipe into the 
4 trench. One that has proved quite satisfactory in the case of 

° 4 heavy lines is as follows: Portable steel horses to which are sus 

g ; pended chain blocks and slings are placed in position after the 


completed section of welded pipe line has been placed over the 
trench, supported on timbers, and made ready for lowering. The 
le i slings are then attached to the pipe line and the chain blocks are 


ne » used to lower it into the trench. 
. 4 Another method is by the use of a lever with a rope sling. Thx 
ed 4 
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operation is performed by having a supporting horse used as a 
fulcrum and a lever to which a rope is attached to the short end. 
This rope is led around the pipe and two or three turns taken 
around the end of the lever to be used as a snubber. The lever 
is then used to raise the pipe off the supporting timbers, and as 
the rope is released the pipe is lowered into the ditch. By the 
use of this system it is necessary to have more labor availiable for 


Fig. 14. Torpedo head closure welded to pipe line for testing 


a short period of time, but this has been found to be quite rapid 
and satisfactory on the smaller lines. 

A method which has been successful on heavy lines is by the 
use of heavy timbers supported on the ends and extending over 
the vipe trench. These timbers have either been turned at the 
center or the sharp edges knocked off the corners to prevent 
chafing of the rope. The end of the rope is then attached to the 
timber with two turns and then knotted. The other end is led 
around the pipe, then three or four turns taken around the timber 
so that the strains on each supporting rope are on opposite sides 
of the timber. The lever is used to raise the pipe off the sleepers 
which are then withdrawn. The pipe is allowed to settle into the 
supporting rope. The turns around the timber are used as a snub- 
ber for lowering the pipe in the ditch. 

There is a handicap at times through being obliged to lay a pipe 
under a street that has been newly paved and the authorities will 
not allow the pavement to be broken. This has been done suc- 
cessfully by the use of a bit which has been cut on the ends into 
saw teeth, the ends of which are protected by welding on tool steel 
or alloy steel to form a hard cutting edge. The trench excavation 
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is then made to the edges of the roadway and this bit is then 
driven through with some type of a battering ram. A pipe duct 
is then inserted in this opening and the welded pipe line allowed 
to pass through this. 

Testing of the Line 


In the laying of pipe lines in populated areas it is generally cus- 
tomary to weld and lay the line as quickly as possible, not only on 
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Fig. 15 Pipe line closure made with flat disc welded on for t 





account of the hazard of having an open trench along the highways, 
4 but on account of the authorities who issue permits for the laying 
i of lines, insisting that the streets be opened, the line laid and the 
3 street closed within a specified time. 


Sometimes not over twenty- 
r four hours is allowed. 
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Marking of Welds 


In the welding of pipe lines it is customary to employ a system 
whereby the work of each welder can be identified at the time of 
test and, in fact, until the line is in the trench and ready for cover- 
ing. This point is sometimes overlooked as being of no great 
consequence. 











Fic. 16 Pipe line sealed by means of dresser coupling for testing 











There are various methods of marking pipe. Some use a steel 
stamp, each letter designating a welder; others use a characteris- 
tic mark which is made by the welding on of metal from the filler 
rod next to the joint; others use paint for marking the initials of 
the welder next to the joint. This latter system of marking is 
not permanent, and it is sometimes advisable that the mark desig- 
nating the weider should be a permanent record. 

Expansion and Contraction 

Welded pipe lines laid in trenches at a reasonable depth below 
the surface of the ground are subjected to comparatively small 
temperature variations, and it is, therefore, ordinarily unneces- 
sary to provide for expansion and contraction as slight curvatures 
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up and down and sideways are usually enough to take care of the 
slight expansion changes which occur during the various seasons 
of the year. However, it is necessary at times to use expansion 
joints, particularly on long perfectly straight lines, or lines in- 
stalled to handle steam or hot liquids and gases, or where the lines 
are exposed to atmospheric conditions as the increased variation in 
temperatures causes a much greater expansion and contraction 
for which the necessary provisions must be made. 

Expansion joints are made in various types, such as long slip 
joints which consist of a long section of pipe with a smooth ma- 
chined surface which is inclosed in a large section of pipe with 

















Fig. 18. Testing pipe line with portable air compressor equipment 


some form of stuffing box on the end. This will allow the entire 
section to move in or out without the serious loss of pressure. 

Another type which is used quite extensively on some lines is a 
large “U” bend which can be welded in the line at the proper loca- 
tion. 

Another type is a coil made by bending pipe in a complete circle. 
This method is only used on small pipe lines where leakage from 
the ordinary expansion joint could not be tolerated. 

On the installation of valves on pipe lines, expansion joints 
should be provided for the protection of the valve, and especially 
if this valve is made of cast iron. The expansion joint placed on 
one side will be sufficient to protect the valve from the strains set 
up by the expansion of the lines. This is particularly true if the 
usual valve box is installed. 

Methods of Closing Pipe Line for Testing 

Various methods are used to close the ends of completed sec- 
tions of pipe lines preparatory to applying the required pressure 
test. aa 

One method commonly used where the test pressure is high is 
to make a torpedo-shaped head which is welded to the end of the 
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pipe line, and after satisfactory test has been made this end is cut 
off and used again for the next test. Another type is to weld a 
dise on the end of a short piece of pipe of the same diameter as 
the pipe line to be tested, and this section is welded onto the pipe 
line as was done for the torpedo type of head. 

Still another method used for applying the two mentioned heads 
is to attach them by the use of a Dresser coupling, and fastened 
to the pipe line by special clamps on the pipe and head which are 
connected by bolts to prevent the head from being blown off dur- 
ing the test. This type of coupling eliminates the welding opera- 
tions and leaves the end of the pipe in condition to weld without 
any further preparation. 

Another type of head which is commonly used is one made from 
a Dresser coupling in which a disc has been welded to one end of 
the sleeve and the other end of the sleeve left open to be slipped 
over the end of the pipe to be tested. The sleeve is drilled for 
about 81% in. set screws which, when screwed against the pipe 
line, prevent the head from blowing off when the pressure is ap- 
plied. 

It will be evident that neither of the last mentioned methods is 
applicable when high pressures are specified. 

There are several methods in use for this testing. The hydro- 
static pressure with a hammer test is probably the most severe. 
This is made by pumping water into the line at a snec fied pres- 
sure, being sure to displace all air and hammering the pipe adja- 
cent to the weld. The impact of the hammer blows causes the 
vibration to travel through the pipe, and any weak joints will gen- 
erally show up under this treatment. 

On account of the inability to get a sufficient water supply, also 
the difficulty of drainage, this method is seldom used. In the 
case of high-pressure water lines this test is very desirable before 
the lines are turned over to actual service. 

The method commonly employed in testing at ordinary pres- 
sures is by the use of air pressure and applying a mixture of soap 
and water which is painted over the joint, and in case of a leak 
it will indicate itself by the air bubbles which form on the outside 
of the joint. This test is extensively used and has been found to 
be quite satisfactory. 

Several important points to be considered in the construction of 
gas welded steel pipe lines have been touched on in order to indi- 
cate the need for careful planning so that satisfactory construc- 
tion can be expeditiously accomplished. 

The use of steel pipe lines is still in its infancy. On account of 
the tremendous demands gas companies, public utilities corpora- 
tions, power plants, oil and water companies and others interested 
in pipe lines that must be tight, and of low installation and main- 
tenance cost, are turning to gas-welded steel pipe lines, as they 
more effectively meet the demands of the consumers. 
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Oxy-Acetylene Welding Steel Plate 
T. C.. FETHERSTON{ 


As a man’s experience with oxy-acetylene welding increases, he 
will find that welding mild steel becomes one of the easiest things 
he has to do. Technique for this work grows almost to be in- 
stinctive and the operator will make strong, sound welds, hardly 
knowing exactly how he does it. Those who have had less ex- 
perience with the blowpipe sometimes find that they fall just short 
of the results expected. It is usually found that this is the result 
of missing one or two of the minor essentials so necessary to a 
perfect job. It will pay every welder once in a while to check his 
methods very carefully. If he is regularly making good welds he 
can be sure of this fact, and can maintain high quality or even bet- 
ter it. On the other hand, if he is not satisfied with the welds he 
preduces, he can discover and correct the faults that are respon- 
sible. 

Often the comparative simplicity of mild steel welding causes 
the minor difficulties. The feeling develops that this is such a 
simple operation it just “does itself.” If good welding requires 
anything, it is care and thorough workmanship; when either of 
these two factors is neglected the result is disappointing. 

Two major factors are important in welding on steel plate and 
shapes just as in all oxy-acetylene welding: fusion and penetra- 
tion. 

To explain these in simple words, the term “fusion” indicates the 
thorough mixing of molten metal from the sides of the joint and 
from the welding rod. Its undesirable opposite is the melting of 
welding rod on relatively cool and unfused edges of the base metal. 
The latter is not a true weld and the joint will have little strength. 
To obtain thorough fusion, the operator must be certain that the 
base material is actually molten and flowing freely before he be- 
gins adding welding rod between the edges to be welded. He must 
then be careful that weld metal from the rod is also thoroughly 
molten as it is added. This is generally accomplished, as will be 
explained later, by melting the welding rod in a puddle of molten 
metal. 

sy “penetration” is indicated the careful welding of pieces to 
be joined the entire way to the bottom of the space between the 
edges, clear through to the underside. Combat the tendency to 
melt down the top edges and allow this metal to flow together, 
bridging over the lower space without working the flame down all 
the way to the bottom. This effect is avoided by working care- 
fully from the bottom up and being sure that the edges are thor- 

oughly fused every bit of the way. We shall see later how this 
can best be done. 
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Success in welding on mild steel is dependent to a high degree 
upon the selection of proper welding rod. High quality rods ap- 
plied by experienced operators to steel of firebox quality will pro- 
duce welds that will be stronger than the original plate. The main 
point in this for most operators or for men who are responsible for 
welding work, is that best quality welding rod is highly desirable; 
it is false economy to save a few pennies by compromising quality 
in the finished work. To use cheap rods of inferior quality or 
picked-up material not specifically formulated and manufactured 
for oxy-acetylene welding is to gamble with the success of the fin- 
ished job—with the chances all against good work. 

Another matter that is worth careful attention is preparation 
of the material to be welded. This involves three separate phases: 





Fig. 1 Square tanks are built from steel] plat: 


first, properly designing the welded joint, second, cleaning the 
edges of rust and scale, dirt, paint or other foreign matter; and 
third, beveling or veeing the edges so thorough penetration can 
easily be obtained. 

The matter of designing the joint is a subject on which much 
could be said, especially on those phases of design relating to tine 
position and type of joint with respect to the stress to which the 
weld will be subjected in use. It is sufficient to say here, however, 
that for most purposes the butt type joint, which is a joint in 
which the edges to be welded are brought together either in the 
same plane or in planes at an angle, is usually preferred over other 
types. Lapped joints are undesirable, especially where such a 
joint can be welded from one side only. 

Butt joints in steel plate can be of either the single-vee or 
double-vee type. While some work is of such nature that it would 
be difficult or impossible to weld from both sides, it is usually best 
where maximum strength is desired to employ the double vee. 
This has several advantages, especially on heavy plate. The weld 
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can be reinforced on both sides, for one thing. Less time and 
welding rod are required than for single-vee welding in the same 
thickness of metal. Single-vee welds are usually employed on 
metal less than *% in. thick. 

On metal lighter than 1% in., or 11 gage, the edges are rarely 
beveled at all. The parts are simply brought together and welded 
either with or without addition of metal from the welding rod, de- 
pending upon the extent of reinforcement desired. Light gage 
sheet metal is often flanged slightly, the two flanged edges being 
put together and welded without addition of welding rod. 





Fig. 2 Making 


t tice we 


When welding steel plate, especially long seams, it is necessary 
to make provision for changes in position of the parts as welding 
proceeds. This is usually done by spacing the edges slightly apart 
at the far end of the seam, this spacing being roughly 1, in. to 1 ft. 
of seam length. The operator’s technique will have something to 
do with the correctness of this figure since the speed of welding 
and the total amount of heat thrown into the plate will affect the 
rapidity. with which the edges draw. together. 

For welding on mild steel, the neutral flame should be employed. 
This will give a maximum. welding speed. 
should be avoided as it tends to burn the steel. 

To make a weld in 4%-in. steel plate, melt one end of the vee, 
holding the blowpipe with the head inclined at an angle of about 


An excess of oxygen 
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60 deg. to the plane of the weld. This is the average welding posi- 
tion. If the head were tilted further the molten metal might be 
blown ahead of the welding zone; if it were more vertical, the pre- 
heating effect of the outer flame would not be thoroughly applied 
and there would be more danger of melting and blowing a hole 
through the bottom of the weld. The tip of the inner cone should 
not quite touch the molten metal. 

In plate of this thickness, it is clear that the metal from both 
sides of the vee cannot be thoroughly fused unless the blowpipe is 
moved from side to side across the vee. For this reason it is nec- 
essary to develop a swinging motion when welding steel plate. 
When the bottom of the vee has begun to melt, move the blowpipe 
from one side of the vee to the other and back again, making sure 
that the metal on each side is thoroughly fused. At the same time 
the blowpipe must work forward along the line of weld. 

If difficulty is experienced in acquiring the necessary swing, it 
may be advisable to complete this first weld at the bottom of the 
vee without attempting to add any welding rod. Merely move the 
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Fig. 3. Motion of blowpipe for welding plate 

blowpipe gradually along the line of weld, as fast as the metal be- 
comes well melted, at the same time swinging the flame from side 
to side, as indicated in Fig. 3. 

When welding rod is used, the weld is started just as before; 
that is, a small spot at one end of the vee is thoroughly melted, 
forming a small puddle of molten metal. While this puddle is be- 
ing formed, the tip of the welding rod should be brought almost 
to the melting point. Before it actually begins to melt, however, 
the tip of the rod should be dipped below the surface of the molten 
puddle. Steel welding rod should always be added in this way. 
Never hold the tip of the rod above the surface of the molten 
puddle and allow it to melt drop by drop into the puddle. The rea- 
son for this is, of course, that rod melted under the surface of the 
puddle is completely protected from oxidation. As the rod melts, 
it should be moved from side to side in the puddle, the motion be- 
ing just opposite to that of the blowpipe. 

As the weld proceeds, the rod should be added until the surface 
of the joint is built up a little above the edge of the plate. This 
reinforcement is customary in all welding on steel plate. The 
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small amount of oxide that forms during welding remains on the 
surface as a scale, and can be easily removed when cold. Any im- 
purities that may have existed in the original steel also tend to 
work to the surface during the welding. In the completed joint 
they will consequently be located in the reinforcing portion. This 
can be removed, if desired, by grinding or by machining, leaving 
metal of highest quality and of uniform thickness with the rest 
of the plate. 

Welding is continued by a gradually advancing puddle of molten 
metal, until the end of the vee is reached. At this point, in order 
to finish the work properly, it will be necessary to prevent the 


molten metal from running over the edge. As the end is ap- 





Fig. 4 Tightness is required in stor 


age tanks 


proached, raise the blowpipe flame slightly. In this way it will 
be found possible to chill the molten metal slightly so it will no‘ 
run like water. 

Inexperienced operators will sometimes find that the welding 
rod, when used in the puddle, has a tendency at times to stick, and 
has to be melted away with the blowpipe before it can be manipu- 
lated freely again. Some instructors in welding use this as a test 
of proficiency, saying that an operator has really learned the meth- 
ods of welding steel plate when he can go from one end of a weld 
to the other without having the welding rod freeze to the cooling 
metal. It indicates that the operator is permitting the puddle to 
cool or has pushed the welding rod along to a point where the base 
metal is not heated sufficiently. 

A good way for the operator to gage his ability to make a strong 
weld in steel plate is to obtain pieces of scrap material, about 6 in. 
wide, making the weld in these just as it would be done in actual 
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work. When the weld is finished, cut a strip 1 in. or 114 in. wide 
(which will then be 12 in. long) with the weld in the middle. Clamp 
this in a heavy vise or against an anvil, with the weld level with the 
edge, and bend it over by sledging about 4 in. above the weld. The 
strip should be bent so the top of the weld will be stretched; in good 
welding this should bend through an angle of about 90 deg. with- 
out any signs of cracking. In single-vee welds, this test will indi- 
cate the strength and ductility of the weld metal. The specimen 
should then be bent the other way until fracture occurs. The frac- 
ture wall give a good idea of the operator’s ability with regard to 
penetration and fusion. Where failure in penetration or lack of 
fusion shows up, the operator should continue his practice, taking 
special pains to correct these faults. 


Arc Welded Steel Pipe for High Pressure 
Mains for New York City* 
W. SCHENSTROM? 


Over a period of years the use of electric arc welded steel pipe 
lines has been under discussion. The main advantages are (1) 
strength, (2) elasticity, which allows distortion without breakage 
or cracking, as, for instance, when the soil settles beneath, or when 
external loads tend to deform the pipe. Strength longitudinally is 
important when the sections of pipe are tending to draw apart due 
to external stresses. In large cities, especially under the streets 
with subways and the intricate network of pipe for gas, water, 
sewers, conduits for electric cables, etc., conditions arise which put 
exceptional strains on pipe in unforeseen places. Settlement and 
washing away of the soil may leave the pipe resting at one point 
on some hard, sharp projection, putting an undue load on the pipe 
at this point. 

There have been a number of instances during the last few years 
ef cracks and ruptures of the old cast iron mains of various sizes, 
which are up to the present time in use in the City of New York 
for its supply of water. These breaks have caused a great deal of 
inconvenience and expense. They have been taken care of by re- 
placement, by new sections, by patching and also by electric are 
welding. For instance, a 48 in. main in Manhattan recently had 
a crack about 11 ft. or 12 ft. long longitudinally in the bottom 
where the pipe had rested on a sharp piece of rock, and the rest 
of the soil in the way of this point had been washed away by water 
to an extent where an excess load was put on this cast iron pipe 
end it cracked. Electric arc welding was used to make the repair 
and to reinforce it sufficiently to withstand the excess strain at 
this point. This is just one instance of where external conditions 
put an undue load on a cast iron pipe, which caused it to crack 


*Presented at December, 1926, Meeting, New York Section, A. W. 8 
+tWelding Engineer, Electric Welding Co, of America 
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and caused a great deal of inconvenience, whereas a steel pipe 
would have bent without rupturing, and saved consumers incon- 
venience and the city expense. The advantage of the cast iron 
pipe has been mainly its resistance to corrosion. However, of late, 
various coatings have been developed to a point where authorities 
seem to feel:that it is safe to use steel pipe. There have been laid 
a lot of steel pipe lines in various parts of the country, riveted, 
lock-bar, etc. 

The joints of welded pipe can be made with more than 100 per 
cent strength if desired, which cannot be done without excess cost 
by any other method. The lock-bar claims 100 per cent longitudinal 
joint, but the circumferential joint, being riveted, has the usual 
limitations of the riveted joint. A great deal of missionary work 
has been done, many experiments conducted and tests on various 
sizes of pipe to destruction have furnished supporting data for 
the claims of superiority of welded pipe. Recently a test was 
conducted on a 20 ft. length of 20 in. diameter, 4 in. thick gas 
pipe electric arc welded, which was picked at random, and which 
was tested to 1150 lb. before the pipe itself sheared circumferen- 
tially back of one of the flat heads which had been welded in for 
the purpose of the test. A few electric arc welded steel pipe lines 
throughout the country have been heard of from time to time. 
However, after years of development work, permission was finally 
granted for what I believe was the first section of large size diam- 
eter, electrically welded water pipe to be installed in a large city in 
this country where so much depends on the water supply being 
reliable. 

The pipe referred to was one of several lately installed in the 
City of New York under stringent specifications. I will give a 
description of the pipe and some of the outstanding points of the 
specifications for same: This is a 48-in. I.D. pipe made of '%-in. 
flangre steel, lap welded in 20-ft. sections, each section consisting 
of two courses, with an 18-in. sleeve joint. The pipe is rolled cold 
and given a 2-in. lap, and is held to exact size while being welded 
by internal expanders and by exterior bands. It is welded inside 
and out. Part of this pipe goes across the new subways being 
built and at a point where there is considerable vibration from the 
passing trains. This was one of the reasons why something better 
in quality was desirable than the cast iron pipe heretofore used. 


EXCERPT FROM SPECIFICATIONS 


Lap Welds: The lap weld is to be made with a triangular fillet 
forming a triangle the two legs of which are at least equal to the 
thickness of the plate and the weld to be slightly in excess of the 
thickness of the plate. If special fittings are to be attached to the 
pipe by welding they shall be suitably reinforced to develop ade- 
quate strength to withstand the bending stress to which they may 
be subjected. 

Circumferential Seams: The circumferential seams shall be 
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made up by butting the pipe and welding the sleeve of the thickness 
of the pipe and of a width of not less than 18 in. This sleeve is 
to be split and beveled along the line of joint. The sleeve is to be 
perforated with holes of not iess than 1 in. in diameter, which will 
be on or near the central line of the sleeve and spaced approxi- 
mately 8 in. apart. The sieeve is to be drawn up over the ends 
of the pipe and in such a position that the holes will cover the 
two ends of the pipe. The sleeve is then to be welded. 

Determination of tensile strength, test pieces: The welded joint 
shall show not less than 95 per cent of the tensile strength of the 
original plates; this strength to be shown both in the weld and in 
the plate adjacent to the weld. The determination of the strength 
of the welded joints shall be made by the contractor cutting test 
pieces from the manufactured pipe, such pieces to be cut from pipe 
taken at random from any portion of the welded joints as called 
for by the engineer and in his presence, the contractor being per 
mitted to place a patch over the section cut out in obtaining the 
test piece. If the test piece is cut from the end of the pipe, the 
contractor shall cut off the pipe to the extent necessary to give the 
test piece. If a test piece does not show the requisite strength, the 
length from which the test piece was cut is to be rejected. 

Test pieces not exceeding 4 in number shall be cut from the 
first 3 lengths fabricated, and if the average strength of these is 
less than 95 per cent called for, or any test piece falls below 80 
per cent strength, the use of the electric process shall be abandoned 
and pipe with other type of joints substituted. Subsequent to 
these preliminary tests, test pieces will be required to b2 cut from 
not more than 20 per cent of the pipe fabricated or laid, whether 
from shop or field joints, and if at any time 20 per cent of all such 
test pieces show less than 95 per cent strength, the use of the 
electric process shall be abandoned. The engineer also reserves 
the right to order the abandonment of the process if a sufficient 
number of tests fall below 80 per cent of the strength of the plate 
as would indicate in his opinion the lack of uniformity of strength 
in the joint obtained by such process. 

Bending Tests: In addition to the test pieces specified for de- 
termination of tensile strength of the weld, additional test pieces, 
not exceeding one-half the maximum number stipulated for the 
tensile tests may, if desired by the engineer, be cut from the pipe 
fabricated and bent cold 180 deg. around a pin the diameter of 
which is three times the thickness of the specimen. 

The ability of the welds to withstand this test without injury 
will also be considered in determining whether the process will be 
approved or discontinued. 

Hydrostatic Tests: Electrically welded pipe shall be subjected to 
hydrostatic tests in the shop and field as herein specified. While 
under hydrostatic tests in the shop, the pipe may also be subjected 
to a hammer test along and adjacent to the welded joints. -If the 
leakage under the field test is in excess of that allowable maximum, 
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additional welding of joints shall be done, or defective parts cut 
out and replaced by patch welds as required and ordered by the 
engineer to bring the leakage within the allowable limit. 

It will be noted that the specifications are considerably more 
stringent than for riveted pipe. Welded pipe is still on trial but 
is making good. 

Test pieces that were pulled showed excess over 100 per cent 
of the parent metal. This shows that considerable excess strength 
is developed in a full welded double lap joint. 


TESTS MADE OCTOBER 13, 1926 


Lap weld Test No. 1 consisted of two specimens, each composed 
of two 2%, in. x .57 in. bars welded together by means of a rivet 
weld through a 1 in. diameter hole. The hole was drilled through 
one of the bars and the weld was made within this hole to the 
other bar. A distortion took place during the stretching of the 
bars. This caused a slight amount of tension in the weld which 
was disregarded in the computation, the weld being considered as 
having failed in single shear. The shear developed in the weld of 
Sample No. 1-1 was 39,400 lbs./sq. in., that in Sample No. 1-2, 
46,200 lbs./sq. in. 

Lap Weld Test No. 2 consisted of one specimen made up of 2 
bars lap welded. The welds were 3 layer full fillet type 1.12 in. 
long. They were made on the sides of the narrow bar, representing 
a total shear area of 1.27 sq. in. The failure occurred in the welds 
yielding a shearing strength of 35,900 lbs./sq. in. 

Lap Weld Test No. 3 was made on a sample cut from a lap 
welded 43 in. diameter water pipe, the sample being taken in the 
lengthwise direction of the pipe. This sample consisted of two 
abutting bars covered by a third bar which was welded on each 
end to the abutting bars by means of two 3 layer full fillet welds. 
At the butt joint of the 2 bars a 1 in. diameter hole had been 
drilled through the cover bar and the weld was made within this 
hole to the other 2 bars. The failure occurred at the rivet weld 
or abutting point of the 2 bars. The result obtained indicates the 
tensile strength developed in a 11% in. x .57 bar when 1 in. of the 
width had been drilled out and filled with welding material. The 
ultimate strength of 42,100 lIbs./sq. in. was computed by using 
the original cross-section of the cover bar. This test, therefore, 
is in no way a representative weld test. 

Lap Weld Test No. 4 consisted of 2 bars 1!% in. x .57 welded 
with two single layer welds, one on either side of the lap. The 
specimen failed in the bar just at the end of the weld. The ulti- 
mate strength was 54,450 lbs./sq. in. In placing the bars under 
load in the testing machine, the lap welds tended to distort and 
bend the bars at or about the welds, which would tend to cause 
failure in the bar at a lower strength than the actual strength of 


the bar. This bending also prevented the determination of the 
elastic limit. 
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Lap Weld Test No. 5 consisted of 2 bars 114 in. x .57 in. welded 
at the end of one bar with a single layer weld and at the end 
of the other bar with a 3 layer full fillet weld. The test specimen 
failed in the bar at the edge of the single layer weld. The same 
induced stresses occurred in this specimen as in No. 4. The ultimate 
strength developed was 59,000 Ibs. /sq. in. 

Lap Weld Test No. 6 consisted of 2 bars 114 in. x .545 in. welded 
with two 3 layer full fillet welds. This specimen was cut from a piece 
of 48-in. water main and had the curvature of the main. It was 
placed in the testing machine in this condition and straightened 
during the test. Owing to the bend in the specimen, the elastic 
limit could not be obtained. The specimen failed in the body of 
the bar and not in the welds, developing an ultimate strength of 
55,500 Ibs./sq. in. 

An article written in the Engineering News-Record for Decem- 
ber 2, 1926, by Arthur P. Davis, deals with the “Field Welding 
Experience on 65-inch Mokelumne Pipe Line.” The reason I men- 
tion this is because they had trouble with this pipe line, and from 
the article it would look as if the particular problem of circum- 
ferential butt seams had not already been solved. I feel that this 
problem has been solved several years ago, and that as far as this 
phase of welded pipe lines is concerned the difficulty is behind us, 
not in front of us. 

He states that “about 26,000 ft. of that pipe line was connected 
by butt welded circumferential joints made in the trench.” He 
further states “that it was decided that a change to riveted butt 
strap joints was justified, and this was accordingly ordered.” He 
further states that “the reason for the change was that with the 
methods used on this job the large diameter of the pipe seemed to 
make it very difficult to equalize temperatures so as to avoid in- 
ternal stresses in the metal plates. The longitudinal electric welds 
made under shop conditions with equipment and methods quite 
different from those applied in the field, have been able to pass 
severe pressure and hammer tests, and to date have been satisfac- 
tory both in quality and speed of production.” It is to be noted 
that the circumferential joints of the first 26,000 ft. of this line 
were butt joints welded from the outside of the pipe by the oxy- 
acetylene process with two welders simultaneously on a joint. 
After completing of the external weld an electric arc was used on 
the inside to “back up” the external weld, and as the writer of the 
article says, “to insure proper fusion of the internal edges of the 
adjoining plates.” 

Now, to my mind the reason why the longitudinal electric welds 
were successful may not mainly have been due to equipment and 
methods but to the character of the joint. The longitudinal seam 
was not under any stresses, was not tied down in any way and 
could come and go. In my opinion, the argument used by the 
writer of the article as the reason for the failure of the butt welded 
oxy-acetylene circumferential joint, namely, “the large diameter 
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of the pipe seemed to make it very difficult to equalize temperatures 
so as to avoid internal stresses in the metal plates,” is not the only 
reason. The main reason, in my opinion, is the character of the 
joint. Taking two sections of pipe and butting them together 
makes an absolutely rigid joint where there is no give, and after 
the weld has progressed to such an extent that the two sections are 
tied together, stresses commence to be set up. I have seen 20-in. 
pipe so welded that was dropped only a couple of feet and which 
from the shock of being dropped had big cracks appear along the 
center line of the circumferential welds. The oxy-acetylene method 
would seem the best for a butt joint of small size pipe, but for 
such large size as 65 in. diameter 1 would think that the greater 
volume of heat of the gas flame would aggravate conditions, as 
would seem to be borne out by the experiences encountered on the 
East Bay job. 

The reason I bring up this matter at all is because I feel that it 
is regrettable that any job laid out for welding should be changed 
back to riveting. It is a serious blow to the progress of welding 
because it is going to shake the confidence of many engineers in 
the whole method of welding. I feel that this is regrettable as 
there have been developed circumferential joints which do not 
rquire any extraordinary skill in the operator, but where the char- 
acter of the joint is such as to inherently make it impossible to set 
up stresses. I feel that it is desirable to evolve methods which are 
not dependent on the extraordinary skill of the individual operator 
to make welding popular. This is where I feel that the electric 
are welding method has such great advantages over the oxy- 
acetylene method, in pipe welding as an instance. The oxy- 
acetylene specialist always dwells on the necessity of extraordinary 
skill on the part of the operator. The art of electric welding has 
left this stage to a certain degree behind. By perfecting electric 
arc welding machinery so as to automatically contro] the heat 
in-put within very narrow limits, the necessary skill in order to 
absolutely insure a weld which cannot be worse in quality than to 
be acceptable under all circumstances, has been reduced to a 
minimum. 

The problems in electric welding are gradually being reduced 
to the main factors, the first and foremost of which is engineering, 
which takes in the design of joints, then come the other factors of 
equipment, materials, and possibly as the least important, the skill 
of the operator. 

The welded sleeve joint, which in its present form was developed 
a couple of years ago, with the pipe section being butted together 
with a slight space between the sections, and having only the 
sleeves welded to the pipe but not the two pipe sections butt welded 
together has been giving universally good results. It has rivet 
welds along the center line of sleeve supporting the pipe ends to 
eliminate movement of pipe in sleeves. 

The sections were tested in a special apparatus built in the shop, 
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to 300 lbs. hydrostatic test under inspection by representatives of 
the interested departments, and it is noteworthy that practically 
no sweating in the whole section of pipe was found. Twenty-two 
and one-half degree elbows were fabricated and shop welded by 
taking a 10-ft. length and cutting a “V” of proper dimensions from 
one side, leaving about 14 in. of the solid plate at the tip of the 
elbow. The ends were then closed in and the cut welded, with a 
12-in. sleeve for stiffening and bracing purposes welded on later. 
After testing, pipe was sandblasted and painted. The enamel was 
not applied for 18 in. from each end to permit the welding of the 
sleeves of the field. 

The pipe was taken by truck to location, unloaded by crane, then 
placed in trench, lined up and placed in its proper position. 
Eighteen-inch sleeves were welded around each butt joint. Some 
of these sleeves were one piece and some two piece. Sleeves were 
placed in their proper position and drawn up with a large hand 
screw passed through a nut and angles welded to the sleeve, which 
were then tacked and welded. Welding was done with the use of 
motor-generator sets running from power l'ne 440 volts, 3 phase, 
60 cycles. When welding was completed, the inside coating of 
enamel was applied, after which the line was tested and leakage in 
the line was conspicuous by its absence. The lay-out in places 
was particularly difficult, as elevated pillars, sub-bases, columns, 
etc., had to be carefully avoided. 





Replacing Castings with Structural Shapes* 
W. L. WARNER? 


In discussing a subject such as we have chosen at this time, one 
might be tempted to become enthusiastic beyond the bounds of 
propriety and call our topic, “Putting the Foundry Out of Busi- 
ness.”” To make such a bold statement, however, would not only 
reveal a narrow-minded and selfish attitude, but would also be mis- 
understood and antagonize those interests to which we desire and 
hope to sell the idea of welding. 

If we can improve production methods, make a better product, 
one which can withstand the usage and hard knocks of service bet- 
ter, and cut the costs of production and distribution thereby, then 
we have not only helped ourselves but also society at large. We 
individually are all helped by anything which helps the industry. 

Castings of iron and steel have been used for various purposes 
for many years and they are still extensively used. Cast iron 
itself possesses a complex constitution which is subject to change 
with slight variations in manufacturing details. The structure is 
comparatively coarse crystalline and the metal possesses consid- 

*Presented at Joint Meeting of the New York Sections of A 8S. M. E. and A. W. 8S 


January, 1927 
tIndustrial Engineering Dept., General Electric Company 
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erable hardness but lacks toughness. Cast iron melts readily ‘and 
passes suddenly into a very fluid state. In this condition it may 
be very readily poured into a mold and will take a quite perfect 
impression. Cast iron is non-ductile at all temperatures and can- 
not be deformed without being broken. 

In machine construction cast iron finds its widest field of appli- 
cation. No other metal which can be cast in complex forms can 
be produced with such ease and at so low a cost. Cast iron has 
several competitors in this field, the principal ones being malleable 
cast iron, cast steel and the cast brasses, bronzes, etc. Each of 


these materials possesses properties not possessed by cast iron, 

















cast iron gear wheel from 316 Cc 
ton draw press 

such as greater strength, toughness or non-corrodibility. They are 

also more expensive. However, in the past when the conditions of 

service have been such that cast iron could meet them, it has had 

no competition, but the advent and development of fusion welding 

has given a new aspect to this situation. 

Consider for a moment the physical properties of cast iron. 
These properties are dependent upon so many variable factors, 
such as foundry methods, design and size of casting, composition 
and the form in which the various constituent parts exist in the 
iron that it is very difficult to make a general statement concern- 
ing them. We may say, however, that the ultimate tensile strength 
varies from about 16,000 lb. per square inch for the soft gray iron 
to approximately 35,000 Ib. per square inch for the hard gray 
iron. The yield points are found to vary from about 5000 Ib. per 
square inch for the soft iron to approximately 22,000 lb. per square 
inch for the hard iron. 

No constant ratio between stress and strain exists for any con- 
siderable load interval and, therefore, we cannot rightfully say 
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that cast iron has a modulus of elasticity. The percentage elonga- 
tion is small for all cast irons and very seldom exceeds from 3 to 4 
per cent. The reduction of area is usually too small to be noted. 
The factor of safety usually employed in the design of iron cast- 
ings is about seven and the safe working stress of cast iron in 
tension is generally considered to be about 3000 lb. per square 
inch. 

The compressive strength of cast iron is also subject to wide 
variations. The factors which control compressive strength are 
exactly the same as those which control tensile strength. Under 
pure compression, the ultimate strength may vary from 50,000 
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lb. per square inch up to approximately 150,000 lb. per square 
inch. For short blocks, the safe working compressive stress is 
usually assumed to be about 16,000 lb. per square inch. For other 
shapes, this value may be reduced 50 per cent or more, depending 
upon the ratio of length to radius of gyration of the cross-section. 
Malleable cast iron is cast iron of special composition which has 
been rendered malleable by a process of annealing. The iron used 
must be a white iron with the carbon almost wholly in the com- 
bined form so that the annealing operation will result in the con- 
version of the combined carbon into free carbon in an amorphous 
condition, with no resemblance to free carbon in the crystalline 
form as graphite. Under this condition the amorphous carbon 
will exist as isolated particles in a continuous mesh of metal. In 
this way the casting is rendered very much tougher than white or 
gray cast iron and its ductility and malleability are increased to 
such an extent that it may be bent or twisted to a considerable 
degree even when cold. 

The average ultimate tensile strength of malleable cast iron usual- 
ly varies between 40,000 and 50,000 Ib. per square inch. The 
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elongation is seldom less than 214 per cent and may amount to as 
much as 7 per cent. While no quantitative data concerning its shock 
resistance are available, malleable cast iron has long been consid- 
ered to be especially adapted to use where oft repeated light shocks 
are encountered. In this respect, it is often considered superior 
to cast steel. Malleable iron is especially useful in the manufac- 
ture of that large class of articles whose form is too complicated 
for economical forging, but which must possess a strength and 
toughness not attainable in gray castings. 

It is interesting to note that iron in some form or other has been 
known and used by the human race to some extent ever since the 
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dawn of history. The Egyptians were users of wrought metal 
and Herodotus tells us in the fifth century B.C. that the Medes 
and Persians were users of iron and steel. In most cases, however, 
the steels in use during that period of the world’s history were 
essentially what we call wrought iron today. 

If we investigate the historical development of modern iron and 
steel founding, we. find that the first use of cast iron commercially 
occurred about 1468 and the first iron stove appeared in 1474. 
The process of iron founding as a business started about 1500. 
Various methods were used and improvements were made until 
almost 150 years later or 1645 the first blast furnace in America 
was established at Lynn, Mass. In 1720 the iron industry started 
in Pennsylvania and thirty years later we have record of the first 
cupola being used in England. A patent for a cupola furnace was 
granted to John Wilkinson in England in 1794. The cupola was 
introduced into Pennsylvania about 1820. 
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The development and extension of the uses of wrought iron con- 
tinued from the latter part of the Eighteenth Century up to the 
invention of the Bessemer steel process by Sir Henry Bessemer in 

255. From this time on the development and use of steel has 

extended into many fields, crowding out the more expensive 
wrought iron and castings. The invention of the open hearth 
process in 1861 and inauguration of rolling mill methods in 1866 
have assisted to a marked degree in this substitution. 

The major developments of modern foundry and steel mill prac- 
tice have occurred during the last generation, but we find the 
general principles fairly definitely established during the last 

















Fig. Motor generator set with welded structural stee ba se 


twenty years of the Nineteenth century. The pre-eminence of 
steel among iron products is indicated by the fact that about 75 
per cent of the total tonnage of iron products of this country is 
steel of one form or other. This figure may, however, be subject 
to correction. 

The development of improved welding methods during the last 
ten years has placed at the disposal of steel and iron workers a 
process of joining metals which is rapidly revolutionizing indus- 
trial production methods. Welding is truly a steel founding proc- 
ess applied locally on a small scale. It renders possible the join- 
ing of metals in a satisfactory way with a minimum of time and 
labor expended in preparation and completion of the job. 

By substituting rolled material for cast material, industry is 
following somewhat along the lines of past experience as suggested 
by our brief review of the development of iron founding methods, 
namely, the substitution of rolled steel shapes for iron and steel 
castings because of lower cost and improvement in physical char- 
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acteristics. It is a common experience to find broken castings, 
machine parts broken in transit or service, or other castings failed 
through some small defect which may have developed in service. 
In fact, for several years, the world at large considered welding 
as a process to be used only for repair work and the repair of 


broken machinery castings was thought of as the only great field 
y@2 











of application for welding. Even now there are people who re 
gard the welding process as a repair tool only and refuse to ac 
cept it for production work. 
One thing is certain and that is that no one would take up weld 
ing on such a large scale as is being done at the present time, un 
i less there were some economic advantages to be gained thereby 
. In the first place, the use of a rolled section instead of a ca 
section is always desirable wherever possible due to a reduction 
of the amount of metal required for the same strength and stiff- 
ness, 
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The rolled section was originally a casting which has been re- 
duced to its final shape by a process of mechanical working which 
has refined the grain structure and improved its physical quali- 
ties. Also, pound for pound, the rolled section is the cheaper, cost- 
ing anywhere from 2 to 4 cents as against 7 to 9 for the casting. 

There is less waste involved in the fabrication with rolled mate- 
rial than with castings and the number of machining operations 
is less. It is possible to fabricate within very close limits almost 
exactly to size while a certain allowance must be provided for in 

















Fig. 10 Vertical water wheel driven generator 


with welded frame and exciter bearing 
bracket 


a casting due to shrinkage, roughness and physical variations in 
the molding operation. 

The elimination of the pattern shop and pattern storage is an- 
other feature which is allowed by fabrication of rolled material. 
This item reduces overhead, the great problem of the factory cost 
department. 

It goes without saying that the use of welding for fabrication 
with rolled shapes makes this development more attractive to the 
designer and fabricator because of the flexibility of the process. 
Rivets could be used undoubtedly, but when one considers that 
it is necessary to work on both sides of a joint to rivet and requires 
from two to four men, while welding necessitates one man working 
from only one side with the resulting elimination of secondary 
connecting shapes, such as angles, plates, etc., the process of fabri- 
cation by welding becomes more attractive than ever. If changes 
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are necessary during construction, how easy it is to cut out and fit 
in pieces to make the change, while, with a casting, a new mold 
is usually required. 

There is also the possible chance of using automatic welding ma- 
chines for this work and this procedure always makes for reduced 
costs as is evidenced by the general trend of industrial processes 
at the present time. The welding machine will perform continu- 
ously without tiring, while the manual welder requires a certain 
amount of relaxation and relief from holding the are over long 

















Fig. 11 Synchronous condenser with welded frame and welded base 


periods. Also the problem of labor turnover becomes less acute 
where the main dependence is placed on machines for performing 
routine jobs. 

It must not be supposed from the foregoing discussion that the 
substitution of welded fabricated shapes for castings is taking 
place without being confronted by complicated problems. The 
problems of expansion and contraction, type and design of weld, 
size of plate, jigs and fixtures, amount of weld and methods of 
assembly necessitated a very careful study. These have, however, 
been quite successfully solved which is another proof that the old 
axiom, “Where there’s a will, there’s a way,” still holds good. 

As an example of some of the simplest applications of welding 
to repair of machinery parts Figs. 1 and 2 show the repair of a 
cast iron gear wheel. Steel studs were used. No preheating or 
annealing were necessary. 

The use of automatic welding machines for performing routine 
welding operations is always desirable whenever the nature of the 
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product is such that the work of setting up does not consume more 
than approximately one-third of the total time required to com- 
plete the whole job. This condition is, however, relative only and 
should not be considered as a hard and fast rule. Figs. 3, 4 and 
5, inclusive, show a method of replacing gear castings by rolled 
steel plate. The parts are cut from flat rolled steel plate by an 
automatic gas cutting machine and put together with an auto- 
matic welder. 

Sometimes it is possible to build up forming dies for use in metal 
presses by welding. When this is done considerable—if not all— 
machine work may be eliminated. Figs. 6 and 7 show a variety 
of welded bulldozer dies. These replace more expensive cast steel 
and drop forged dies. 

One of the earliest changes from castings to welded steel con- 
struction was on the bases for are welding sets as shown in Fig. 8. 
This type of construction is lighter and cheaper than the casting 
and stands up better under the rough service conditions to which 
these machines are subjected. Evidently it is only a question of 
time before this type of construction will replace the majority of 
cast base construction. Before this happens, however, methods 
of design, welding data and manufacturing details must be very 
carefully worked out so that no additional labor or machine opera- 
tions are required than are now required with the cast construc- 
tion. 

Perhaps one of the most interesting applications of welded struc- 
tural steel parts to the replacement of castings is the work which 
the General Electric Company has been and is now doing wi‘h 
the stator frames of electrical machines. 

Fig. 9 shows a welded steel frame for a synchronous condense”. 
This frame is approximately 18 ft. in diameter and is built entire- 
ly of rolled steel plate welded together. 

A completely assembled vertical waterwheel driven generator 
with welded steel frame and exciter bracket is shown in Fig. 10. 

Fig. 11 shows a synchronous condenser with welded steel frame 
and welded base. 

From the illustrations above given, it is evident that welding is 
making possible some very startling changes in methods of ma- 
chine construction of various kinds. The activity in the structural 
steel industry at the present time is further evidence of the awak- 
ening interest in the possibilities of the welding process which, 
after all, is but a new addition to the iron founding process. 
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Technical Question and Answer Column 


Question: Can Cast Iron be welded to Steel, Cast Iron to Cast 

Steel and Malleable Iron to Steel? 
Answers 
H. A. Woofter, Chief Engineer, Swift Electric Welder Company. 

All of these stated conditions are very easily met by the re- 
sistance process by means of either flash or butt welding system, 
preferably the flash system. 

It is not feasible, however, to weld two pieces of cast iron to- 
gether, since the plastic point and the melting point are reached 
practically at the same instant and temperature, but one piece of 
cast iron can ke welded on to practically any kind of steel, chrom- 
ium, chrome nickel or stainless steel or cast stee!. Two pieces of 
cast steel can be welded together, or one piece of cast steel onto 
practically any other metal or alloy. Two pieces of malleable iron 
can be welded together or one piece of malleable iron can be welded 
to steel or iron, or practically any alloy. 

The only exception we must make to the above is in the case of 
tin, but that is a spot welding problem entirely and need not be 
gone into here. 





C. J. Holslag, Chief Engineer, Electric Arc Cutting & Welding 
: Company. 

Malleable iron to steel is very nicely welded if you do not get 
the malleable iron too hot. Cast steel to steel is very easily welded 
no matter whether you get it hot or not. Cast iron to steel is the 
hardest proposition and in general some sort of studs or some 
other anchorage must be provided on the cast iron to prevent the 
steel and the steel weld pulling away during contraction. In weld- 
ing cast iron to cast steel the same precautions must be taken. You 
cannot make one weld in fifty stick reliably in welding cast iron to 
steel. A neat way of making anchorage on small jobs to weld on 
cast iron, keep away from the steel and when it is all cooled weld 
from this padded section over to the steel. This won’t do on big 
jobs, however, as the extra amount of weld simply pulls this sec- 
tion loose. (Editor’s note: The above refers to arc-welding.) 


S. W. Miller, Consulting Engineer, Union Carbide & Carbon Re- 
search Laboratories 
It is possible to weld all the metals mentioned together by the 
Gas Welding processes and easy to do so. In welding malleable 
iron to steel, bronze should be used. 
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Are Welded Locomotive Frames. H. H. March, The Welding Engineer 
(January, 1927), Vol. 12, pp. 47-48. 

Are Welding as a Manufacturing Process. A. G. Bissell, American Machin- 
ist (Dec. 30, 1926), Vol. 65, pp. 1057-9. Describes the process used in the 
Westinghouse Electric Company’s plant, East Pittsburgh. 

Are Welding at Its Best. The Welding Engineer (January, 1927), Vol. 12, 
pp. 49-50. 

Arc Welding in the Foundry Electric. Fdy. Trade Journal (Sept. 30, 1926), 
Vol. 34, pp. 287-9. 

Are Welding of Steel Structures, Development of. A. M. Candy, Engrg. 
News Record (Oct. 21, 1926), pp. 660-2. 

Are Welding Stainless Steels. W. C. Johnson, Welding Engineer (October, 
1926), Vol. 11, pp. 35-8. 

Arc Welding, Holder for. F.C. Owen, Off. Gazette (Oct. 19, 1926), Vol. 351, 
pp. 672-3. 

Are Welding Manual. Published by the Lincoln Electric Company. Steel 
Versus Cast Iron. Arc Welding Makes. Riveting Obsolete. What Arc Weld- 
ing Is and What It Does. Other Methods of Welding. Are Welding in 
General Manufacturing. Strength of Are Welded Joints. The Speed and 
Cost of Welding. Automatic Arc Welding. Welded Boilers. Strength of 
Butt Welds. Carbon Arc Welding. Developments of New Designs. Equip- 
ment for Are Welding. Strength of Fillet Welds. Arc Welded Fixtures. 
Cost of Gas Welding. Arc Welded Jigs. Strength of Lap Welds. Mainte- 
nance of Arc Welding Equipment. Metallic Arc Welding. Elimination of 
Patterns. Strength of Rivet Welds. Efficiency of Riveted Joints. Strength 
Compared to Welded Riveted Joints. Inspection of Riveted Joints. Linear 
Inch of Weld Rupturing Force. Steel Cost Compared with Cast Iron. Inspec- 
tion of Welded Joints. 

Are Welds in Structural Steel. A. M. Candy and G. D. Fish, Welding Engi- 
neer (October, 1926), Vol. 11, pp. 45-9. 

Autogenous and Electrical Fusion Welding in Railroad Maintenance. (Die 
autogene und elektrische Schmelzschweissung in der Bahnunterhaltung.) 
Organ f. Fortschritte des Eisenbahnwesens (Oct. 15, 1926), Vol. 41, pp. 381-86. 
Describes the repairing of picks, shovels, rakes, pitch forks, axes and other 
implements by electric welding. 

Atomic Hydrogen Flame, Welding with the. R. A. Weinman, Journal Amer- 
ican Welding Society (October, 1926), Vol. 5, pp. 69-76. 

Auto Weider Has Magnetic Clutch. Electric Traction. (January, 1927). 
Vol. 23, p. 44. 

Copper, Oxy-Acetylene Welding of. A. Eyes, Machinery (London) (No- 
vember, 1926), Vol. 33, pp. 199-200. 

Cost of Cutting Cast lron Pipe by Oxy-Acetylene Flame. Scott Keith, Engi- 
neering News-Record (Jan. 27, 1927), Vol. 98, p. 162. 

Copper and Aluminum Uniting System. J. V. Capicotte. Canad. Pat. 265265. 
Pat. Off. Rec. (Oct. 5, 1926), Vol. 351, p. 93. 

Designing the Sharon Building for Are Welding. G. D. Fish, Engineering 
News-Record (Jan. 20, 1927), Vol. 98, pp. 102-106. 

Electric Welding, Building Up Worn Surfaces By. W. L. Harwood, Elect. 
Railway Journal (Nov. 20, 1926), Vol. 68, pp. 927-9. 

Electric Welding, Method of and Apparatus for. W. F. Stoody. U. S. Pat. 
1600856. Off. Gazette (Oct. 5, 1926), Vol. 351, p. 105. 

Eliminating Replacements by Automatic Welding. Electric Traction (Janu- 
ary, 1927), Vol. 23, p. 41. 

English Welding Practice. P. L. Roberts, Welding Engineer (January, 
1927), Vol. 12, pp. 32-33. Discusses: The Carbon Arc. The Metallic Are. The 
Oxy-Acetylene Flame. Resistance, Butt and Spot, Other Forms of Welding. 
Applications: Points of Similarity. Points of Difference. 

Examination of the Ruptured Head of the Ethylene Tank. S. W. Miller, 
Mechanical Engineering (February, 1927), Vol. 49, pp. 117-123. General De- 
scription of Test Pieces. Tensile Tests. Microstructures. ‘ 

Fusion Welding and Electric Welding, Schmelzchweissung and Eletrische 
Schweissung. T. Kautny. Autog. Metallbearbeitung (Aug. 1, 1926), Vol. 19, 
pp. 196-7. 
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Influence of Impurities in Oxygen and Acetylene on the Value and Economy 
of the Welded Seam. (Einfluss der Verunreinigungen von Sauerstoff und 
Acetylen auf die Giite und Wirtschaftlichkeit der Schweissnaht.) 
Metallbearbeitung (Dec. 1, 1926), Vol. 19, pp. 305-22. 
search at the Chemico-Technical Reichanstalt, Berlin. 

Metallography for the Welder. J. B. Green. Welding Engineer (Novem- 
ber, 1926), Vol. 11, pp. 29-32. 

Mokelumne Water Supply. Engineering News-Record (Jan. 13, 1927), Vol. 
98, p. 62. 

Oxy-Acetylene Welding as Applied to the Construction of Boilers for Cen- 
tral Heating, etc. S. Fox, Engng. & Boiler House Review (December, 1926), 
Vol. 40, pp. 317-19. Illustrates a number of dished-end, Paravane head and 
small diameter cylinders welded with acetylene. 

Oxygen the Wonder Worker. G. E. Harcke. Central Ry. Club Proc. (Jan- 
uary, 1927), Vol. 34, pp. 2177-84. Discusses the principle and use of the oxy- 
acetylene welding torch. 

Pipe Is Bronze Welded at Foundry. The Welding Engineer (January, 1927), 
Vol. 12, pp. 27-28. 

Portable Resistance Welder Built on Unit Basis. Electric 
ary, 1927), Vol. 23, p. 39. 

Practical Oxy-Acetylene Welding—III. R. Granjon, P. Rosenberg and A. 
Desgranges. The Welding Journal (December, 1926), Vol. 23, pp. 370-372. 
Chapter 5: Preparation of the Exercises. Chapter 6: 
Exercises. Lines of Fusion. 

Report of Chief Locomotive Inspector. A. G. Pack, Railway Journal (Janu- 
ary, 1927), Vol. 33, pp. 20-22. Locomotive Reports and Inspections. Acci- 
dents and Casualties. Investigation of Accidents. Reduced Body Stay Bolts. 
Extension of Time for Removal of Flues. Specification Cards and Alteration 
Reports. Rules and Instructions for Inspection and Testing of Locomotives 
Other Than Steam, Low-Water Alarms. 

Seam Welder, Interrupter. Iron Age (Nov. 18, 1926), Vol. 118, p. 1413. 

Seam Welding Applied to Sheet Metal Work, Electric. F. W. Curtis, Amer 
ican Machinist (Nov. 18, 1926), Vol. 65, pp. 833-5. 

Selection of a Welding Process. L. E. Everett, The Welding Engineer (Jan- 
uary, 1927), Vol. 12, pp. 43-45. 

Stelliting: A New Welding Process. A. V 
(February, 1927), Vol. 49, p. 123. 

Strength of Single Vee Welds. Railway Journal (January, 1927), Vol. 33, 
pp. 28-29. 

Stresses in a Large Welded Tank Subjected to Repeated High Test Pres- 
sures. T. W. Greene, Mechanical Engineering (February, 1927), Vol..49, pp. 124- 
132. Description of Tank. Description of Test. Stresses and Strains in Tank 
Shell—Theoretical Consideration. Measured Stresses in the Round Section of 
Shell. Measured Stresses in Slightly Irregular and Non-Circular Section of 
Shell. Stresses Around Head Knuckles. Stresses and Strain Around Manhole. 
Stresses in Replaced Manhead with Ring-Reinforced Manhole. 

Structural Welding. Engineering News-Record (Jan. 27, 1927), Vol. 98. 
p. 159. 

Testing Gas Welds. H. L. Whittemore, The Welding Engineer (January, 
1927), Vol. 12, pp. 38-40. Discusses: Research: Laboratory Tests for Welds. 
Non-Destructive Tests for Welds. The Electrical Resistance Method. Mag- 
netic Analysis. X-Ray Examinations. Effect of Variations in Technique. Im- 
provements in Apparatus. 

Testing Resistance Welds. J. W. Meadowcroft, The Welding Engineer (Jan- 
uary, 1927), Vol. 12, pp. 41-42. 

The Most Important Thing in Welding. S. W. Miller, Power (Jan. 18, 1927), 
Vol. 65, p. 86, and Railway Journal (January, 1927), Vol. 33, pp. 29-30. Dis- 
cusses: Design. Materials. Methods. Operators. Supervision. Tests. 

Theory of Arc Sputtering. J. B. Green, The Welding Engineer (January, 
1927), Vol. 12, pp. 29-31. Brillie’s Experiment. Silent and Hissing Ares. 
Chemical Changes in Deposit Metal. Chemical Changes in Arc Atmosphere. 
Ares in Inert Cases. Protective Electrode Coating. First and Section Class 
Conductors. Development of Theory of Sputtering. The Theory of Are 
Sputtering. Applications of the Theory. 

The Oxwelder’s Manual—Instructions for Welding and Cutting by the Oxy- 
Acetylene Process by the Oxweld Acetylene Company, Ninth Edition. Discusses: 
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Historical Development of Oxy-Acetylene Welding. Oxygen and Acetylene. 
The Process of Oxy-Acetylene Welding and Cutting. Equipment for Welding 
and Cutting. Blowpipes—Construction and Operation. Regulators—Con- 
struction and Operation. Welding and Cutting Accessories. Cutting. Weld- 
ing Sheet Steel. Welding Steel Plate. Welding Steel Pipe. Welding Cast Steel. 
Welding Practices for Cast Iron. Welding Large Gray Iron Castings. Bronze 
Welding of Cast Iron and Malleable Iron. Welding Brass and Bronze. Welding 
Monel Sheet and Castings. Welding Sheet Aluminum. Welding Cast Alum- 
inum. High Carbon Steel and Alloy Steels. Welding Copper. Stelliting. Cut- 
ting Heavy Steel Sections and Heavy Cast Iron Sections. Pvecautions 
Sate Practices. Shop Layout and Organization. 

Thermal Disturbance in Iron and Steel During Weld ng. J. H. Paterson, 
The Welding Journal (December, 1926), Vol. 23, pp. 358-366. Discusses: 
Alteration in Grain Size. Modification of the Disposition of Orig.nal Con- 
stituents. Alteration of Compositon at the Weld Junction. Junction Charac 
teristics. Discussion of Paper. 

Welded Boiler Drums. Power (Jan. 25, 1927), Vol. 65, p. 139. 

Welding and Annealing Metal Parts, poe for. “ he Kockendorfe1 
U. S. Pat. 1602682. Off. Gazette (Oct. 12, 1926), Vol. 351, 321. 

Welding Has Wide Application. C. A. Adams, Iron Trade. teview (Oct. 28 
1926), Vol. 79, pp. 1100-1102. 

Welding. Mechanical Engineering (February, 1927), Vol. 49, p. 175. Ex 
perience in Welding Structural! Steel. 

Welding of Pipelines Gains Oilfield Approval. D. W. Moore, Iron Trade 
Review (Dec. 30, 1926), Vol. 79, pp. 1673-4. Illustrates a vortable acetylene 
line in use on oil field pipe line. 

Welding of Iron and Steel. C. A. Adams, American Machinist (Nov. 11 
1926), Vol. 65, pp. 791-2. 

Welding on the Rairoads, a RO - F. H. Wiliams, Journal Amer- 
ican Welding Society (October, 1926), Vol. 5, pp. 29-36. 

Welding Mac hine. H. F. Atkins. U. S. Pat. 1601283. Off. Gazette (Sept. 
28, 1926), Vol. 350, p. 815. 
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WELDITE G—No. 6 Coppered Finish for gas welding lays the metal down 


tietly free rom boiling, fre or surface scum and floating white 


setties instantly when the tor h is removed 
WELDITVE BK—No. 18 Green Surfaced for electric welding is the smoothest 
running electrode ever offered users of welding Sold at the price 


of bare electrodes 


Products of the Research Department 


QWelhil 


MANUFACTURED BY 


CHicaco Street & Wire Co 


103>rd Streec and Torrence Avenue CHICAGO 
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TORCHWELD LEADERSHIP 

“Standard of Comparison” 
Torchweld is the acknow}- 
edged leader in the gas 
welding and cutting equip- 
ment field because 


Torchweld design is original and Torchweld superior construction 
insures long and satisfactory service. 


TORCHWELD EQUIPMENT CoO. 
224 No. Carpenter St. Chicago, Iil. 





























“LOWER OXYGEN PRESSURE” 
Welding and Cutting Equipment 


WRITE FOR CATALOG NO. 37 


THE BASTIAN-BLESSING COMPANY 

















: | ad 252 E. Ontario St., Chicago, Ill. | 
. | Hollup Electrodes | 
5 | “Are So Much Superior” 
| | writes an important user of the arc welding process. 


| WHY 

| Because the C. H. Hollup Corporation devotes its entire || 
| time to the manufacture of welding wire and supplies. Be- 

| 

| 


cause each member of the organization has made a life 
study of these products. 


Hollup Welding wire is not a side line but a specialized 


product, produced in a specialized plant by a specialized 
organization. 


C. H. HOLLUP CORPORATION 
3333 W. 48th Place Chicago, Ill. 
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You be the judge... 
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make this test — 


Volumes can be 
written about 
welding wire and 
electrodes — but 
the proof of auality lies in their 
adaptation to the work in your 
shop. 


We believe that Page Steel and 
Page-Armco Welding Wire and 
Electrodes will assure you better 
welding at less cost—and we in- 
vite you to prove this for your- 
self. Write us today specifying the 
type of wire or rod you use and 
the work it is to be placed to— 
and we will send you sufficient 
material for a thorough test. 


Chicago 


Bridteport, Connecticut 
ew York Pittshurgl San Fra V 


then decide! 


We will also tell you in detail 
about the exclusive Page meth- 
ods of processing and shop test- 
ing and how they will lower 
costs and eliminate spoiled work. 
As an additional feature every 
piece is plainly marked for iden 
tification — doing away with 
guess work. 


You be the judge—take advan- 
tage of this offer by writing us 
today. You will not be obli 
gated. 


PAGE STEEL AND WIRE COMPANY Ga 
An Associated Company of the American Chain Co., Ine 4 





Welding Wire and Electrodes 
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“It might interest you to know that the 
machines have given complete satisfac- 
; ob 0 tion in every detail and to our knowl- 
Q) edge, it has never been necessary for us : 
yp} to make any repairs or order any repair ; 
parts for the first welder which we pur- 
chased six years ago.” 
+ + 
“It has not needed any repairs for the 
period that it has been in operation 
while other machines that I have, have 
had to have repairs.” 


Any Lincoln office below ie. oe 

will put you in touch “We believe that our opinion of the 
with a user near vou Lincoln welder is set forth fully by our 
whose experience covers purchase of an additional machine less 
many types of welders. than thirty days ago.” 

Get this viewpoint based * & & 

on experience. “I might add that when there is a larger 


machine or another machine placed 
this shop that it will be a Lincoln Elec- 
tric Arc Welder.” 4 
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WELDING AND CUTTING APPARATUS 





OXWELD ACETYLENE COMPANY 
Unit of Umon Carbide and Carbon Corporation 
Leng Island City, N.Y. 


hbompson Ave. & Orton St. 





Chicago San Francisco 
1642 Jesper Place 1030 Mission Sereet 
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“Any old 
welding rod” 
is dead 


N the early days of welding 
there were “old-timers” who 
openly bragged that ‘any weld- 
ing rod” would do. But that 
was before the strength of welds 
had been studied. Now welders 
know that the tensile strength 
of the weld is directly propor- 
tional to the quality of the rod. 
Even novices know that quality 
rod must be specified. That is 
why Oxweld welding rods dom 
inate the field. 

Welders know that Oxweld 
welding rods are manufactured 
according to rigid specifications. 
These rods must pass a careful 
mill inspection and several rods 
from every bundle are melted 
for weldability. Actual welds 
are made from each shipment 
and these welds must prove to 
be of high quality before the rod 
is taken from the mill 

If you are not using Oxweld 
rods now, try them and test the 
resulting welds. 
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of Oxwelded Tanks 


In every industry where the storage 
of liquids is an important problem, 
welded tanks are used because they 
are ultimately more economical. The 
longer life, greater resistance to strain, 
and complete elimination of both 
leakage and maintenance, have been 
responsible for their popularity. 

The field storage tanks in the pe 
troleum oil fields, 10 ft. in diameter 
and 30 ft. high, are commonly welded. 
The long cylindrical storage tanks so 


frequently used in the chemical and 
other process industries, gas station 
tanks and truck tanks are welded 
now, and most. small complicated 
traps and fittings can be made sim- 
ple and compact only by the oxy- 
acetylene process. 

If you are not using oxwelded tanks 
and oxwelded equipment you should 
investigate the economies possible 
in construction, maintenance and re- 
placement. 


ae 


THE PREST-O-LITE COMPANY, Inc. 


Unit of Union Carbide 


and Carbon Corporation 


General Offices: Carbide and Carbon Bldg., 30 East 42d St., New York 


31 PLANTS 


}| WAREHOUSES 


Srest-O Lite 


DISSOLVED ACETYLENE 
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BACK OF A NAME 


“Ship one ton of Union Carbide.” 


So say hundreds of customers. Not “calcium car- 
bide.” Not “carbide.” But always“ Union Carbide.” 


always zealous that 
Union Carbide 
quality be main- 
tained. They know 


¢jdtdees' > 


This is because they know 
that Union Carbide is always 
the same—a quality product, 
the world’s standard. They 
know that the great central 
laboratory is forever vigilant, 


that the control laboratories in 
every carbide works never relax 
their watch. They know that 
for nearly thirty years Union 
Carbide quality has always 
been faithfully maintained. 


SEE ahead, 


UNION CARBIDE SALES COMPANY 


Unit of Union Carbide and Carbon Corporation 


eh Cicer aR 


Carbide & Carbon Building, 30 East 42d Street, New York 
‘ples Gas Building, Chicago, UL. 


Be P Adam Grant Building, San Francisco, Cal. 


Eee oe eS 
SRS ae 


UNION CARBIDE WAREHOUSES IN 180 CITIES 


Bae ck 
Be as 
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Shock-proof Welding“ 





XY-ACETYLENE WELDING 
‘hx shock-proof. Many eng? 
neers have confidence in oxwelded 
joints, yet few of them realize how 
rugged they actually are. 

Here is a rather dramatic 
example. A large construction 
company uses lengths of pipe 
butt-welded together on the job 
as forms for casting concrete piles. 
The pipe is driven into the ground 
with a five-ton hammer to re- 
fusal. An indication of 
the stress to which the 
joints are subjected may 
be gathered from 
the fact that it 


sometimes takes 







twenty to thirty blows of the ham- 
mer to make a foot in hard ground, 

Yet in three years they have 
never hada single welded joint give 
way. Sometimes the pipe splits 
longitudinally. Of course, the pipe 
ends must be trimmed up by the 
cutting flame, after the hammer- 
ing. But the welded joints 
have held under the ter- 
rific impact. 

Linde engineers can 
supply you with convine- 
ing data on the remark- 
able physical proper- 
ties of oxwelded 
joints made under 
procedure control. 


THE LINDE AIR PRODUCTS COMPANY 
Uniti of Union Carbide and Carbon Corporation 
General Offices: Carbide and Carbon Building 
30 East 42d Street, New York 


37 PLANTS 


107 WAKEHOUSES 


LINDE OXYGEN 


® No. 2 of a series of advertisements on the engineering phases of oxy-acetylene welding ead cutting. Send for the 
booklet entitled: “ Bagiacering and Management Phases of Oxwelded Construction 
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TOBIN BRONZE WELDING 


makes emergency repairs permanent 


HEN a break occurs in an auto- 

matic machine, the shop is often 
confronted with a loss in production 
while a new part is being obtained. 
Tobin Bronze W elding by the oxy-acety- 
lene process offers a most effective solu- 
tion to such a difficulty, and saves the 
cost of new parts. 





3 The photographs show a typical example 
A bad break in the cast iron parts of a permanent repair made quickly 
of an automatic machine— , ‘ ~: , 

with Tobin Bronze. Since extensive 
pre-heating was not required, dismant- 
ling was unnecessary. The low welding 
temperature of 1650° F. also prevented 
shrinkage and made it possible to re- 
store the broken parts to their original 
alignment. Most important of all, the 
repair is permanent and the weld is 
stronger than the original cast iron. 





Tobin Bronze Welding Rods, exclusive- 
aati oa heh Ties ly an Anaconda product, are made solely 
without dismantling by The American Brass Company, and 
“Tobin Bronze” is stamped in the metal. 


THE AMERICAN BRASS COMPANY 
GENERAL OFFICES : WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities 
Canadian Mill: Anaconda American Brass Ltd., New Toronto, Ont. 


TOBIN BRONZE 


REG. US. PAT. OFF. 


WELDING RODS 


EXCLUSIVELY AN ANACONDA 


— 








PRODUCT 
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Say, we need 


some more of this Wilson Rod!” 


$6 OU know we used a lot of our last supply on 


that propeller job. And every man in the 
chop wants to stick to Wilson Wire.” 


And why shouldn’t he? When a good welder knows he 
can get just the right grade (analysis) of Wilson Wire 
for any kind of metal he has to weld, and can depend 
on the perfect uniformity and flowing quality of every 
grade—no wonder he wants “some more of this Wilson 
rod”’—and it pays to let him have it. 


After all, don’t you owe it to your men to let them hav« 
the right grade of wire for each kind of metal they 
weld—and perfect uniformity in every grade they use? 
That’s what Wilson Wire will give them. Each grade of 
a ey Wilson runs uniform throughout—every rod is just like 





Single - Operator Motor-Driv- every other rod in any grade you select. And there’s a 
en Electric Welding Machine grade for practically every kind of metal—each grade 
designed for both production ee . ” 

and repair work, and adapted designated by a color—hence, “Color-tipt. 

for use wherever power is 

available. Its capacity is 25 to . hae” ae ‘ . , 

300 amperes. Other Type S Ihe superiority of Wilson Wire is proved by its almost 
Machines include both single universal use wherever the streneth of the weld is vital 
and two-operator units ~ gas- F —s sndust tt hat it is. th ’ Je 
oline-engine-driven, belt-driv- or your industry, no matter what it ts, eres a grace 
en and motor-driven~ portable best suited for your needs. 

and stationary. Capacities: 25 

to 250 Amperes; 25 to 300 


Amperes; 25 to 600 Amperes. We will gladly send you samples of Wilson “ Color-tipt”’ 


Welding Wire for any tests you care to make. Write 
us today, indicating the kind of metal you desire to weld. 


WILSON WELDER & METALS CO. INC., WILSON BLDG., HOBOKEN, NEW JERSEY 


WILSON 


WELDING MACHINES AND WELDING WIRE 


we be 
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WE ANNOUNCE 


That on and after February 2\st, 1927, our Offices, 
Factory and Service Department wil! be 


MOVED 


to LARGER QUARTERS without interrupting sales 


or service 


AT 
515 West 29th St., New York City 


Phone number will be the same Chickering 0996-7-8 


K-G WELDING & CUT TING CO, Inc 
































I 
New Resistance Welding Economies and Efficiencies 
4 : 
Bi KONI E Welding Eleciredes 
il 
i] in best | owing p 
i d previou ly u —y rn vhs A on dent : 
| Previousl) 
Uperation l'sed Materia IKslikon 

Radio Panels ‘ 100 welds ROO we 

Brass Radiator shells 16,000 welds ) 0 weld 
j Wire to heavy metal 300 welds 12000 wel 
l Motor frame as- 
i] . sembly 15 welds 100 welds 
1] Wire t tin plate 50.000 welds ° 500.000 welds 
| Galv. steel wire 15,000 weld 25,004 d 

R earing 
| issembly 24,000 welds 100.000 weld 
i} Ie Welding Electrodes remain hard without 
| ' great pres 1 ind heavy elec irre 
i I lA VE made the sp ot welding of B sy ASS rinN} » IRON \ 
| IZ De TRO N “and rey MINU M commercially prac ible 
iH} tispecially recommended for hot upsetting r t 
i} for rod welding oy dic s for we'ding steel s} 
' ee] for flash and projection welding. and i: 
i pper cannot be used on account of its 

In investigating th poss ibilities 
the Elkon Laboratories are at 


‘ey ereoxar Wirrarsss 


Subsidiers of PR. Mallory & Co. inc 
eet VY MR EER 


Weehawken, N. .I. ong 


4 r Generat Electric Co., patents f Vv 
19 Othe patents pending to Elkon W 
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-Roebling- 


Welding Wire gives satisfactory service and demon- 
strates its efficiency and reliability. Exacting tests 
have proven that it possesses those qualities essential 
to good welding. Be sure your bundles bear this tag. 
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B¥he man who pays the bills is 


seconded in his enthusiasm for 


SHAWINIGAN CARBIDE 


by the expert acetylene workers 
themselves. They are both welded z 
to the kind they know gives Poun d oe 


r M ore Gas per 


SHAWINIGAN PRODUCTS CORPORATION - 110 WILLIAM ST. N-¥.C 








Bets. si tales Rhy Rha Wh i cade 
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SWEDOX 


WELDING RODS, WIRES and ELECTRODES 


A Grade for Every Purpose 





NONOX SWEDOX TENSKOTE BRONZOX 
LEKTROX SWEDOX DUCTKOTE BRONZKOTE 
CASTOX DUCTILOX TOBIN BRONZE 
ARC CARBOX NICKOX MANGANESE BRONZE 
GAS CARBOX RAILOX MONEL METAL 
VANOX 
STEELKOTE KROMOX TENSILOX 
LEKKOTE MANGANOX KROMKOTE 
CYLKOTE ALUMINOX NICKOTE 
MANKOTE DRAWN ALUMINUM VANKOTE 
RAILKOTE BRAZOX FLUXES 


SEND FOR TESTING SAMPLE 


We want every welder in the country—big or small—to be convinced of 
the specialized superiorities of SWEDOX products. We know that a trial 
will convince you. Hence the free offer. Try SWEDOX on your next 
welding job at our expense. 


CHICAGO, ILL. 

6548 8. Ween DETROIT, MICH. 
Phone: Phone: 

LaFayette 8500 Lincoln 6780 


“*We Ship the Same Day ”’ 














For Production 
Electric Welding 
Machines ARC 


Gibb Welding Machines Company 


Bay City, Michigan 
New York—Philadelphia—Cleveland—Cincinnati—Detroit—Buffalo 
Chicago—St. Louis—Los Angeles — Toronto — Montreal 
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For heavy welding operations 


in all fields 


Railroad Industrial Marine 


METAL & THERMIT CORPORATION 
120 Broadway, New York 


Pittsburgh Chicago Boston S. San Francisco Toronto 








_EE SS 
Experiment ? 


Torches S' NC kK the infancy of the industry, 
Regulators n pert engineers and skilled work- 
Ce at n have maintained the predumi- 
~eDaslipiieceeicchid nance of M.lburn Equipment 
Compressors Its acceptance as standard equip- 
Manifolds ment by large industrials, railroads 
Preheatern and Government | Departments the 
. world over exemplifies Milburn leader- 
Paint Sprays ship. 

Carbide Lights THE ALEXANDER MILBURN CO. 

Catalog 54? Baltimore, Md 





x 2 
‘am Al 


TAR TANI 
= 


——el 


uP SAH 











With a welding current range of 75 to 450 amperes, UNA Welders 
are equally satisfactory from the welding of the thinnest metal sections 
to the heaviest structural steels and castings. Either the metal are or 


carbon are process may be used with these welders. 


UNA WELDING AND BONDING COMPANY 


CLEVELAND, OHIO 


Welding Processes A.C.-D.C. Welders 
Welding Rods Welding Supplies 
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MEMBERSHIP APPLICATION BLANK 





AMERICAN WELDING SOCIETY 
33 WEST THIRTY-NINTH STREET 
NEW YORK, N. ¥. 


.192.. 


eeecesceveeeeveeeeeeenees 


Secretary : 


IT hereby apply for Gepe6ics. cc... cc cena Membership in the 
Section of the AMERICAN 


WELDING SOCIETY and attach hereto remittance of $......... 
for first annual dues. Remittance will be refunded in the event 
of rejection of applicant. I also agree to abide by the Constitution 
and By-Laws of the Society and By-Laws of the Section. 


PrenQaly GEO Tick cele cs beads cea eh¥s 


Name of Company and Address ...................55. 


SPUR ee ee, es 2c oe saree bale es ceméaaeew's 





Applicant is request- 
Nn ne Tg Serna wae Ceee en 
length of welding 
experience and proc- 
esses involved, also 
to record any tech- 











nical or nS a ORES we ik is ise eo oem Ate ole de a eG ule 
experience. ; 
References : 1 EBB ES = gh EL TN ES a | ck ae a ae 


Applicants to classes C and D should reserve this space for employer's signature 
ES PE I we eR aca yc bieuescenvecss 


re opin 2 ey i 


(See other side) 














Section 1. 


Section 2. 


Class A. 


Class C 


Class D 


Class F 
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QUALIFICATIONS FOR MEMBERSHIP 


Extract from By-Laws 


> 





ARTICLE I. 


Individuals having received the approval of a majority 
of the Membership Committee shall become members 
of this Society upon the payment of dues, except in 
the cases of honorary members who shall be elected 
by unanimous vote of the full Board of Directors. 


Membership shall be divided into five classes: 


Sustaining members, being individuals or individuals 
delegated by corporations, firms, partnerships, etc., 
interested in the science and art of welding, with full 
rights of membership. 


POE ea Piev ae beers» 0% $100.00 


Members, being individuals interested in the science 
and art of welding, with full rights of membership. 
Engineers or individuals competent by experience or 
training to plan or direct welding operations are 
eligible to this class. 


pe ee eee eee $20.00 


Associate members with right to vote but not to hold 
office, except in Sections as may be provided for by 
the By-Laws of the Section. Supervising welders, 
inspectors and skilled operators, with three or more 
years’ practical experience in welding, are also elig- 
ible to this class. 


I Es ack scent diieter $10.00 


Operating members, who are welders or cutters by 
occupation, without the right to vote or hold office 
except in Sections as may be provided for by the By- 
Laws of the Sections. 

Annual dues, United States and 

GSE a sd enees ds 2 ds $5.00 

Other coumtries.............. $10.00 


Student Members, who are actually in attendance at 
any one of the recognized colleges and approved trade 
schools, without the right to vote or to hold office ex- 
cept in sections as may be provided for by the By- 
Laws of the Section. 


PIC ie cae cc ccc cceasseer $2.50 























| ONE OF THE (ADVANTAGES OF THE 


| BURKE ARC WELDER 








VARIABLE Vourace. Ac a oN TRUCK: 


Motor and Generator i in One Frame 
Generator is self excited (an original Burke Feature). This 
| eliminates a separate exciter which is a source of trouble. 


| Welding current is accurately regulated by turning a 
\ handwheel on the generator. 


} It is easy to strike the arc and maintain it. 
| Operators find it the easiest to work with. 
) Ready to. operate when delivered. 

| Send for Bulletin 133 


| BURKE ELECTRIC COMPANY 
ERIE, PA. 


Sots hae Opices: 


NEW Youre CHICAGO TE. <po-—jgegpala PITTSBURGH 
CLEVELAND DETROIT BUFFALO 
Sales Agencies: 
AKRON BOSTON CINCIRNAT! 
Berthold Blee. & Bug’sc. Ca. ©. A. Cotton Underwood Bilec. Co. 
INDIANAPOLIS MANSAS CITY MILWAUKEE 
W. OC, Fletcher Oo. ow. T. Osborn Fred HM, Doerner 
ST, LOUIS a “TROY, N.Y. TULSA 
Louls D. Moore E. 1. Van Doren Cost Catting Co. 


MINNE 
H.C. Lemire 

















































| An AitcoDavis Bournonvill 
Welding Torch 
\ Style 7700 


ie 
i He co oa oe eo RG SBOE 1 ose, . 





: iy 
 . This Welding ie 
Torch com- ‘ Combining all Essentials of Efficiency 
bines the fac- ¥ including Low Initial Cost 
tors that estab. ‘meen, 3 Economical Operating Cost and 
lished and | 4 Small Maintenance Cost 


maintained the 
high cepatation of 
Davis - Bournonville 
Torches. from the be- 
| —- gitaning_ of “Oxyacety- 
| lene practice, with 
many new features of 
appreciable advantage _ 
and economy to the 
welder. 
Manufactured in two 
_ Sizes, with 4in., 6-in., 
_ 9in,, and 16-in. exten- 
ER? 2iten tulnested oekding 
tips from No. 1 to No. 12, — 
graduated from 2% cu. » ft. to. 











AIR REDUCTION SALES CO. 
Manufacturer ‘ef Airco Oxyrea—Airco Acetylene, Calerene 
‘ Airco-Nutional -Carh ide 
Alrco-Duvis-Bournonville Welding and Cutting 
<t ke: ‘ e Apparatus and Supplics 
| 18 District Seles Offices . ™ Plans 96 Disirthuting Points 


sehen 442 “Madison isepoed sed ok N. Y. 


